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| DENTI FI CATI ON SPECI FI C SCRAMBLI NG CODE FOR THE HI GH. sg%ge%@@%ﬁmm
CHANNEL !0001’ BACKGROUND [0002] The present invention relates to
wirel ess P@4tion systems. Mre particularly, the BEESSAYI¥Sfvention
relates to user equipnment identification specific scranbling sequences for
hi gh speed shared control channels (HS-SCCH). [0003] A high speed downli nk
packet access (HSDPA) is proposed for w deband code division nultiple
access communi cation syste.r ?N OMS ar.hi gh.downl i nk data rates to
N' S

support nmultinedia s | c 4 ~N(0) speed shared
control channels (I ?&dﬂg% SpERTHs 1
vital control infor e} S'e o

bd t o signal
; D t iyt o HS- SCCH has
two parts, referred to as Part-1 and Part- 2. Part-1 carries tine critical
i nformati on needed by the UE.. This information includes the channelization
code set an nodul ation type UW Py gh  speed physical downlink
shared cont ftglwghannel ( HS- PDSCH) | clﬁmé'gr ries the HSDPA payl oad. This
i nfor mati on [P802fi t al Tlhe preppdrinvéiSiR relatbntvew dBEY connasnicad@aptystems,

o A gL OR0 bt B B bbb LSRR oo,
5, L O it o S O,
noni t or ed wi th hgh speed dewnlink imarketsaccenst{HSRP Ak ipuprepesedofatet ect
;[mh ie c E'S;_g_ch C&iﬁ%ﬁl‘fh&%ﬁ% @#@f%uﬁ%ﬁ é{:\/&\égé co%rﬂﬁﬁiﬁéfii&gsysws. %ﬁﬁhealﬁpﬁge S on

for high downlink data rates to support multimedia services.

[0004]  Tosupport HSDPA, high speed shared control channels (HS-SCCHs)

are used. The HS-SCCHs are used to signal vital control information to the user

equipments (UEs). Each HS-SCCH has two parts, referred to as Part-1 and Part-

2. Part-1 carries time critical information needed by the UE, This information

includes the channelization code set and the modulation type used by the high

speed physical downlink shared control channel (HS-PDSCH) which carries the

HSDPA payload. This information is vital to support HSDPA, since HSDPA uses

| adaptive modulation and coding (AMC).

[0005] To obtain its Part-1 information, each HSDPA UE meonitors up to

four HS-SCCHs for its information. The information for a particular. UE is

distinguished from other UHEs by its UE identification (UE ID) specific

scrambling sequence. The UE processes each monitored HS-SCCH with its UE

ID specific scrambling sequence to detect the HS-SCCH intended for the UE.

After processing, the UE determines on which HS-SCCH, if any, information was

carried using its scrambling sequence. The UE descrambles the data carried on

- Part-1 of its HS-SCCH using its scrambling sequence.

[0006} Until recently, a 10 bit UE ID was used as the basis for the UE ID

specific scrambling sequence. In this case, this UE ID was converted into a 40 bit _

scrambling sequence. To turn the 10 bit UE ID into the 40 bit UE ID specific

-1-




carried using its scranbl I ng sequence. The UE descranbles the data carried
on - Part-1 of its HS-SCCH using its scranbling sequence M@%il
recently, a 10 bit UE ID was used as the basis for the Ggﬁqq%gglgbemfic
scranbling sequence. In this case, this UE ID was converted into a 40 bit
scranbling sequence. To turn the 10 bit UEID into the 40 bit UEID
specific _1 7 Novenber 2006 scranbling sequence, the 10 bit UEID Iis

db < it first 8
processe ¥cr§m§3€éejscf|¥géﬂé:@,rthp h@6it UPID grpgﬁcggs%g %Béﬁlcﬁe%gnl\/[ﬁ%g Blocl TS

bits of the pro code are repeate onto the back of the
32 bit codepradups »d2bs cadet0Ths firstdliss of hePTjdused trelegie Tepedted prdoposed to

extend the | e Lr .proposal for the HS- SCCHs
uses a 10 b%ﬁ)eb%(%(%@%ﬁpé%%?%%bg&ggég) rr?(gugeaig'gf%geg&?lo bit scranbling
sequence. TEOOTr n t halth@ghiitis plepbdaditmexdertdtbe WE B lengtls &r Bndhipsnhe sequence,
the 10 bit UE ID s cess Reed- Myl. | | ek produce a 32 bit
code. The f?WPP%FOB?%%(Sﬁ%ﬁg'sg")g%u‘@%aé%ét @I‘ééﬁr iﬁ’ézﬁ[‘gp%ﬂm"?ﬁﬂﬁlmded ont o
t he back ofintdhe 8BRbivistrapddihet @qpemeLTo tardthebid brdde.ID {n@OGR] 40 ditr educe t he
occurrence of false detections,. .it. is desirable to hav 0 epar ati on
bet ween t he®§ @H’@eﬁﬂ’q‘é‘é}cﬁ’ Pirﬁ?gblt‘,b&eﬁb fSoPTOESE P;ﬁ_al%edﬁ\ﬁ\‘élg%ﬁgﬁ’%gtgy, it is
desi r abl e tgrobiasea abtinr balee TRBFTHEE BRS of hddpRAUEIIEbFRCAra i) daftd angodes.
[ 0009] SUMVARY %910010] I n accordﬂgge wi th one aspect of th_emgresent

i

i nvention, tRERdsd; gnton the, ibagly ofnthepgar Bt usodeodprimedysg: 2af0 i Bibwedeonfi gure -

to accept opgRr | dRNEddhbE fel RBuRHIPOF $4180ddtedtiohs it fNdsiabié fo hille®
convol utional éncoder for processing at |east the bits of the user
i denti fi cat8e9d Bspagationpbetween dhh pspduced rreramddig cerdes pfopcdisele BEcBYe used for

scranbl i ng Rcdddah1y PEed d&RabEdo HANW HtmAL 3REAchEd S producing serambling

codes.

[0009] SUMMARY

[00010] In accordance with one aspect of the present invention, there is
provided an apparatus comprising: an input configure to accept a user
* identification comprising L bits; and a % rate convolutional encoder for processing
at least the bits of the user identification by a '2 rate convolutional code to
produce a code used for scrambling a high speed shared control channel (HS-
SCCH).
[00010a]  In accordance with a second aspect of the present invention, there is
provided a user equipment comprising: an input configure to accept a 16 bit user
identification; and a % rate convolutional encoder for processing the 16 bit user
identification code with cight appended zero bits to produce a 48 bit code
for use in descrambling a high speed shared control channel (HS-SCCH).
[00010b] In accordance with a third aspect of the present invention, there is
provided a user equif)ment comprising: an input configure to accept a 16 bit user
| identification; and means for '4 rate convolutional encoding the 16 bit user
identification code with eight appended zero bits to produce a 48 bit code for use in
descrambling a high speed shared control channel (HS-SCCH).
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SCCH). [00010a] In accordance with a second aspect of the present
invention, there is provided a user equi pnment conpri si Bgy i P
~configure to accept a 16 bit user identification; and Zgicg%glgteg

convol utional encoder for processing the 16 bit user identification code
wi th eight appended zero bits to produce a 48 bit code for use in
descranbling a high speed shared control channel (HS-SCCH). [00010b] In
accordance mobincg t Ml heboBRECvitRTa fGhREs ?BFtHenl%ﬁ'@:{éB{ BRendddCiferd & Provided
a user equi pment conprising: an input configure to accept a 16 bit user

i dent i fi catprevided mdbase gletionr spomp@singt en dunw ehufiguondd aesspbdi Mgbit heer16 bi t
user identj;fie@ati; 1M ‘th% p I 0 a 48 bit
code for use ]sln gg@c%gp I)lémr%tgggﬁlémg%e%@g{elgafég@%%égﬁggfe gﬁg&ﬂg\&e

(HS- SCCH) . Rentifisiationrcbde withe@ht fifpeddedcierd bitsaio pordiesa d8 hittchdafdrse ioh aspect

of the present .avent.ion here,i rovid tation conprising: an
i nput confi %ﬂ‘%ﬂlﬁé ag%ggps)?eeg Sﬁ%rg%fzﬁntﬂ&sfézganl}eggﬁfﬁe&%@ﬁ ro?‘n}lseér?amg%? rate
convol ut i onsbocdatedetizh thieol6 it oxee sdentificatim. 16 bit user identification code
wi th eight ed ro bits ta_pr ce a 48 bit code for use in

scr anbi g WORFE < peBalertiii “Buhe RO Sné of ¥ mieseBthns Mo, Hers Boy

-equi prent  @mesided at iede \satibn bRpA&ngi 4n UHRE cofdnié i aadepon. 16 BOAIAd] | n
accor dance iHit a.fifth asﬁpect of the &;esent a{lnven io&,1 tger,e is provided
a base st at'CERIGHBY apdy gncags, fom i rateg TV gHena oenaf&ﬁ@p % 1960hieuser
identifi catidemificaitsh dv8@Rsthfedint UBpdnded zERMIR!tH pkRNRL 2 28 WRiJAE fbhgselb bit
user identification code with eight appended zero bits to produce a 48 bit

code for us® SrAMBERG M highgspechi Garedpeentrol lrarrl cGitPeCHE Hah e Us¢THS- SCCH)
for a user %@%&m&cimm%@% BlthlerdilEntiiftaRbd. USer identification.
[ 00011] BRI DESCRI PTI ON OF THE DRAW NGS

(00011} BRIEF DESCRIPTION OF THE DRAWINGS

[00012] Figure 1A is a preferred diagram of a circuit for producing a code

associated with a particular user for a HS-SCCH.

[00013] Figure 1B is a diagram of a rate matching block used in conjunction
with Figure 1A.

[00014] Figure 2A is a preferred diagram of a circuit for producing a code

associated with a user identification of 16 bits,
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[00012] Figure 1 Ais a preferred diagramof a circuit for producing a code
associated with a particular user for a HS- SCCH. [00013]71{3 e sl S 2

di agram of a rate matching block used in conjunction w ¢t I'gure TA.
[00014] Rvguwmwedd is a preferred diagramof a circuit f@CHusesieisg a code
associated with a user identification of 16 bits. 2a 7 Novenber 2006 WO
03/ 096694 PCT/ US03/ 14205 [00015] Figure 2B is a diagramof a rate matching
bl ock used in conjunction wth Figure 2A. [00016] Figure 3 is a )

sinmplified ., equipnent _using the | D spegi.fic _scranbling code.
[00017] Fi gl.[lb]@ﬁé]i S ﬁwﬁmfgamﬁ%%%&ﬂ%@e E0 foniaRchiont i c
scranbl i ng eAgerigh®@A8] DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [00019]

Al t hough the preferred enbodi nents are described in conjunction wth the
preferred apffl6ht i od'igure $ds & simplifieshuses equipmenit tusingthe HIDPR specifine t hi rd
generat i onc%%}&%%%aeproj ect (3GPP) w deband code division nultiple
access (W co ni‘cati on system the invention can be applied to other
code di vi si {0001U] ti plRigarcesis < simplifiedabaserstaion aiFng T UERED Ipeaife 1B are
di agrans of a prefer r&d UE I D specific scranbling sequence circuit. A UE

| D, XUE, oF":l]agﬁ’g‘t"‘ﬁcE $s input into the circuit. L can be any |length, such
as 8 bits, 10 bits, 16 bits, etc. The UE ID, XuE = {Xuii, ..., Xua}, is
input into a %rate convolutional encoder 10 as shown in Figure 1A Al ong

wi th the UE[QG918kxt r a DRRSGRIPIZON QF TIEE PREFRRRER EMBODIMENT® end of the
I nput stri nﬂ)OtO(-lb]ext etﬂtﬁorﬁ%h the preferred embodiments are described in conjunction
with the preferred application of the invention for use with the HSDPA of the
third generation partnership project (3GPP) wideband code division multiple
access (W-CDMA) communication system, the invention can be applied to other
code division multiple access communication systems. Figures 1A and 1B are
diagrams of a preferred UE ID specific scrambling sequence circuit. A UE ID,
Xug, of length L is input into the circuit. L can be any length, such as 8 bits, 10
bits, 16 bits, etc. The UE ID, Xyg = Xugs, ..., Xvgt}, is input into a % rate
convolutional encoder 10 as shown in Figure 1A. Along with the UE ID, extra
bits, such as zeros, may be added to the end of the input string to extend the
length of the input string and, accordingly, the output string. The use of a % rate
convolutional encoder 10 provides for a high level of code separation between the
output strings produced by different UE IDs. Additionally, current proposed
3GPP W-CDMA communication systems utilize a % rate convolutional encoder
10 for a forward error correction (FEC) technique. Accordingly, no additional
hardware is required to generate the convolutionally encoded UE ID specific
-scrambling sequence. After encoding, based on the length of the output string, a
rate matching stage 12 may be added to puncture bits to obtain a desired string
length. |
{00020] Figures 2A and 2B are diagrams of preferred UE ID specific
scrambling sequence circuit for a preferred UE ID codes of length 16, 1.=16. The
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| ength of the input string and, accordingly, the output string. The use of

a %rate convolutional -encoder 10 provides for a ti,gh e
separation between the output strings produced by diffZ%ﬂﬂn%E%g

Addi t i onal W9 #3/8966Hent proposed 3GPP W CDMA conmuni cat i onPE/ESM8/8206t i | i ze a
% rate convol utional encoder 10 for a forward error correction (FEC) _
techni que. Accordingly, no additional hardware is required to generate the
convolutionally encoded UE ID specific scranbling sequence. After

oy B oodb e e gL bR 2t Pt °*°°
[00020] Fi guneslédy @ith éghbicrobiRdippehdsd ontbahs ehd éf the Input BRSId.| As a

scranbling sequence circuit . for prefesred UE | D codes of length 16, ,
Ir-16. The !%“it-mg%éﬁﬁelﬂ strggs1s %1’11-3/{5%6% GO /QuSo B P4 5¢ 14ftesbging UE | D,

Xus = {Xusl, processedUsy e % irfte OBYSILBAA dhcbddrPi€ tﬁ?&%ﬁh{;‘&&d&ﬂé%%ﬁﬂer 14

along with eight zero bits appended onto the end o e Input string. As a.
result, the length, Gus+ {Gusis.. XCures}.. . . . . XuRI6, 0, 0, 0, 0, 0, 0, O, O.

After being ssegnb he, % yatge cpnvol yti.onal encader 14, e . out put
code is 48 b{@fga?ﬁ Ig;?g%/e}‘lifuc%ﬂée le ¢ tfi‘e.c. .ﬁ? ngﬁegg'@'é#"fdfor ce the
l'ength of theighoBast fredprefoeally Relctrbdlt Figire B MidstrateLitdhiatd nlatc

pref erably punctured. F{_fgure 2B illustrates the rate matching stage 16 to

perform the B@gei§ togeriarm dhe pypciurme. nAfienithy ratexmatadng stage 16, rtheti ve

| engt h of thgrseivaTDhdtRbrERASrhsbAle BodeSs 403§R22] Figure 4 is a sinplified
di agram of a user equ%tpment descran%P‘?&r?gs a%%- SCCH using the UE ID

speci fic scrH®022hg cdlgurefhie aliinpkifisbdiagisin nfja userdquimnentdestramblihgas by
excl usi ve-or 48 §ctfr ulin/tnd e 15 S fE s Rmbliag cbdd. The UE ID scrambling
code is mixed, such as by exclusive-or gate 18, with the received HS-SCCH for
use in recovering the encoded HS-SCCH data.
[00023] Figure 3 is a simplified diagram of a base station scrambling
encoded data with the UE ID specific scrambling code for transfer over the HS-
SCCH. The encoded data is mixed with the UE ID scrambling code, such as by
an exclusive-or gate 20, for a particular user. The scrambled data is used to
produce the HS-SCCH for transfer to the particular user.




use in recovering the encoded HS-SCCH data. [00023] Figure 3 is a

sinplified diagramof a base station scranbling encode ] the UE
| D speci f iygo gfdodidR! 1 Ng code for transfer over the HS- 'Swg%é\ﬁedr?goded

data is mixed WwWth the UE ID scranbling code, such as by PCIA/SE¥#20%i ve- or
gate 20, for a particular user. The scranbled data is used to produce the
HS- SCCH for transfer to the particular user. -4 7 Novenber 2006 WD

113/ 096694 PCTI US03/ 14205 What is claimed is: 1. An apparatus conpri sing:
an input confhguseldifedssept a user identification conprising L bits; and
a %rate convolutional encoder for processing at |east the bits of the user
i dentification b} a %napearetsomprisiigal code to produce a code used for

scranbling a hig red control channg HS- S . The par at us’
of claim1l furt hge# ﬁ@%&r%?ﬁé&ﬁﬁ AEP al’?ﬁ?‘%ﬁfeﬂ ﬁ}(%’éw"gcfl’ggs"&%'nl?{taﬁ bits
after the produci omtetorvotutibnahtreod oo bidceitag aFRASY the bith of IR uRGui prent

conprising:,an jnput configure to accept a 16 bit user identification; and
al/2 rate E%Wé?g‘il%ﬁa'l 2a rc GRfer conyplusiopak gade, do (nreducs jqode sised for

i denti fi cat b@amhiage Nighkp&dddHaraPRRRAR Eh4RIA (IFoEM). Pr oduce a 48 bit code
for use in descra%blriﬁﬁg g hi ghrspeed sharefqégﬁtro(?ﬂ)éhannel (HS- SCCH). 4.

The user equipnent of claim3 further conprising a rate matching block for

turi i ght,, bi t g af ign of the. 48 bit .
Bt prent compr i %i no TaRPPR oo Spefinich e piEHg Pk 1"

i denti fi cat fo@puneimding bits after the production of the % rate convolutional code.

3. A user equipment comprising:

‘an input configure to accept a 16 bit user identification; and

a % rate convolutional encoder for proceésing the 16 bit user identification
code with eight appended zero bits to produce a 48 bit code for use in
descrambling a high speed shared control channel (HS-SCCH).

4. The user equipment of claim 8 further comprising a rate matching
block for puncturing eight bits after the production of the 48 bit code.

5. A user equipment comprising:

an input configure to accept a 16 bit user identification; and

means for % rate convolutiona] encoding the 16 bit useridentification code
with eight appended zero bits to produce a 48 bit code for use in descrambling a
high speed shared control channel (HS-SCCH).

6. The user equipment of claim 5 further comprising means for
puncturing eight bits after the production of the 48 bit code."

7. A base station comprising:

an input configure to accept a 16 bit user identification; and
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means for' rate convolutional encoding the 16 bit user identification code
wi th ei ght appended zero bits to produce a 48 bit code f7q¢3 Wibet Thos
descr anbl iyig anockdsOn speed shared control channel (HS- C%—é e user
equi pnent 1 alm5 further conprising neans for punct mﬁ&é‘"&ﬂ? bits
after the productl on of the 48 bit code. 7. A base statl on conprising: an
i nput configure to accept a 16 bit user identification; and -5 7 Novenber
2006 WD 03/096694 PCT/ US03/ 14205 a % rate convol utional encoder for
processing the 16aly.1ﬁaw&ﬁivdlﬂﬁdﬁa!éﬁ&aéﬂﬁﬁpme&gﬁ@ﬂhbhs%h&%rﬁBRﬁﬁE BthnZ €1 O

bits to produ%q? a, 48 it code for use in scranbling hi gh speed sﬁared
control chanfigfe PPBﬁledazeHébhtS@cﬂ!P‘!#ﬁéﬁt%tmeafDE@elm¢mmlﬂmg16 bi t

user identif A t.her "9 a
rate matchi ngqﬁ%%%edggﬁégcﬁgﬁﬁ ng %{@tg‘ngliﬁrguésPi%’ %pm%%ﬁ%g?ﬁ of the
48 bit code. wath theblfickit swsert identificatyuni si ng: an i nput configure to accept a
16 bit user identification; and neans for / rate convol utional encoding the
16 bit user identification code wth eight appended zero bits to produce a
48 bit code for uge II‘I‘lﬁQfaagbidtBﬁoﬁclalmﬂfhrﬁi&@&h?ﬂﬁh%@rﬁ@%éb%mﬁlﬂmel
(HS-SCCH) fop a user, equi nt assqciated wth the 16 bit user

i dent i fi cati % pupgk urqqgeezggg its piler e nypduction ef the 43 biteodesonpri si ng neans
for puncturing eight bits after the production of the 48 bit code. -6

8. A base station comprising:
an input configure to accept a 16 bit user identification; and
means for ¥ rate convolutional encoding the 16 bit user identification code
- with eight appended zexo bits to produce a 48 bit code for use in scrambling a
high speed shared control channel (HS-SCCH) for a user equipment associated
with the 16 bit user identification.

'10.  The base station of claim 9 further comprising means for puncturing
eight bits after the production of the 48 bit code.




