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types of communication content such as voice, data, and so forth. These systems may
be multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, 3GPP Long Term Evolution (LTE) systems including E-
UTRA, and orthogonal frequency division multiple access (OFDMA) systems.

[0004] An orthogonal frequency division multiplex (OFDM) communication
system effectively partitions the overall system bandwidth into multiple (Nr)
subcarriers, which may also be referred to as frequency sub-channels, tones, or
frequency bins. For an OFDM system, the data to be transmitted (i.e., the information
bits) is first encoded with a particular coding scheme to generate coded bits, and the
coded bits are further grouped into multi-bit symbols that are then mapped to
modulation symbols. Each modulation symbol corresponds to a point in a signal

constellation defined by a particular modulation scheme (e.g., M-PSK or M-QAM) used
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[0007] In Long Term Evolution (LTE) systems, Gold sequences are used for
various randomization purposes such as uplink (UL) VRB-to-PRB mapping, sequence
scrambling (virtual resource block and physical resource block), random sequence
generation, UL demodulation (DM) reference signal (RS) index hopping, and so forth.
The sequences can be individualized by setting the initial states of the component shift
registers to different values. In certain cases, such as the decoding of the physical
broadcast channel (PBCH), multiple sequence time shift hypotheses need to be tested,

which necessitates that multiple cyclic shifts of the same sequence need to be generated
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[0010] To the accomplishment of the foregoing and related ends, certain
illustrative aspects are described herein in connection with the following description and
the annexed drawings. These aspects are indicative, however, of but a few of the
various ways in which the principles of the claimed subject matter may be employed
and the claimed subject matter is intended to include all such aspects and their

equivalents. Other advantages and novel features may become apparent from the

following detailed description when considered in conjunction with the drawings.
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DETAILED DESCRIPTION
[0021] Systems and methods are provided to generate random sequences for
wireless communications in an efficient manner. In one aspect, a wireless
communications method is provided. The method includes employing a processor
executing computer executable instructions stored on a computer readable storage
medium to implement various acts. The method also includes generating cyclic shifts
for a sequence generator by masking shift register output values with one or more
vectors. The method includes forwarding the sequence generator to a future state based
in part on the output values and the vectors.
[0022] Referring now to Fig. 1, scrambling sequence components are employed
for a wireless communications system. The system 100 includes one or more base
stations 120 (also referred to as a node, evolved node B — eNB, femto station, pico
station, and so forth) which can be an entity capable of communication over a wireless

network 110 to a second device 130 (or devices). For instance, each device 130 can be
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can also be employed to generate multiple cychc shift copies of the Gold sequence at
about the same time, if desired. The masking vector can be derived from the sequence
generator polynomial and the desired cyclic shift. In general, the mask for two
component m-sequences of the Gold sequence generator can be different. Sequence and
randomization components can also be paralleled to improve system performance as
illustrated in an example system depicted in Fig. 4. As will be described in more detail
below, various m-codes can be selected to determine a desired fast forward starting
point for the sequence generators. Various g-codes can be selected to generate different
random sequences for different base stations 120, for example.

[0024] It is noted that the system 100 can be employed with an access terminal

or mobile device, and can be, for instance, a module such as an SD card, a network card,



concurrent random sequence generation for nultiple
cyclic shift hypotheses. In order to inprove
WO 200dois2at i on, sequence generators (or other PCT/US2009/038346
conponents) can be fast forwarded to a specified
future state (as shown and @escribed with respect to
Fig. 2 below), where respective sequence bits fromthe
g wiuetea!; otrts/odacard),ei cmnm;pmd:r (ftrcbmhittghlentopm .demaogzsepémrml tiiyitsl

fas nefflc it i bene cia

oiplPYH 0 R mpn S e s b bledeing hat can
E@Qﬁﬁz%ﬂttd) abde¥s 4 ARWErKTEIIRaErmiflalRlcbésatd thy n&fvodt b &a81F an access
cyclic shifts of Gold sequences can be generated

pEBRINGYt @0t $h0Wﬂég ilg 109¢ emﬂtlmg,ta Qﬂ@n@@@n\hetwwee@ébﬁr fegrginal and the
vectors and W addi ng t he esu t

e%?g%ﬁompo?ﬁntg rnrerlg tbﬁ ax&relegﬁ ), patire, Wﬁﬁl 8 s %drn%oenﬁntls nay be the

Pakktstaplb® afy tHeirfolsiii detiice @pa &&e&fss iehﬁm@ﬂ EbrSeaaRB e &frminal and

about the same tine, if desired. The masking vector

base ssEonemRy eaMmuUBifRtery werRfeme suteieatlsss pofgrabrcinding but
ﬁ‘&%ﬁl'?e% tg @f%fn% Sy SHGh ﬁuﬁ@é %c%ehp(%)abodet DRiTEE Kl

Conponen m sequence sequence
gems Q(EDMpc)aﬁrdqeerchyf[Dlersmﬁ MuBpditi& o@ss @WIAQJ’(GQM@&E] Eltequency

Bivhor e cage (P Bafl 5EBST QPRE ditiogpts Sycudliy Svsion

g’ﬁﬂﬂlﬁ@ %@cés@ (6139MAr o%n%th&r ﬁﬁaﬂ@%?d’tbm din nore

detai | below, various mcodes can be selected to
HO28) mi ne Acdsscomeporfeasstcahbrewaadcess aodd asgpapaechwith erwired

Vi d
bRl B Gl AP o e e e Aol fayinstance, a
fukdres entichbasfic3ika! TP cckdPeorhine X @ANRh@udd dHeZAImdrt irtSrfaces,
noted that the system 100 can be enployed with an

agc egmnuaiaatigmmodnlepdbi ¢anmuniceting vy odanndieorks rndes.
ég?%f’aggl? , Ed@e] a{egs-c)gs% lﬁg %Olg%t A 6;@ §%e S@dtl%{l égr 1% agcess point) in a

car a Co

tahl@pgpe eskitkOopbercfebs 0 B@atiot @t W&iele§§§dc$§sqmﬁtﬁs) are utilized to
(PDAs)), nobil e phones, smart phones,_ or any
RigVidgYiEcless cAYFTAg® AR to ikt atisnbsealets o SH@E%§ Sf@tlons (or

Rakiey é%ces‘éﬁ%dt@rc% %@ not é‘e?ﬁﬁ %n%sﬁ&be dﬁ‘ﬁgw{sﬁr@% o‘f‘@éfve‘?&ge to one

an access nent e exa
ociomnecieilolar pleactnm emd/bhethelewmlaﬂl temmdalshe access

onents be wire inn whi ch ac
E:E]o nents %1WQW? asstyé’tef‘bgdodﬂaﬁfﬁ’i%g W@@fe sequence
SNk A6r f0§ a @vﬂ’é‘le%? LR8Nt ﬁffflm rambRhg kéh%%%cg%nertatb? structure is

erm nal and base stations nay contuni cat e by way of
dhytratad bablcsysiemel 08s STherspston 00 i3 fctibiditmgndblt ganorating
ona

|
s Blﬁi‘%ﬁeﬁ}lﬁ‘r‘fei\/fﬂrtcflﬁ?‘ét aRBJ&%%’Qn? @g\?ﬁioAfoﬁPgﬁ&éﬂléﬁﬁmhs that may be
Qldéld?nh e fivhied.i PAEvafeae BStab FEMIthe rishRognal oficeaioRntycess,

scrambling is to be applied. This is to avoid persistent interference between different
signals and to avoid undesired signal spectrum properties. For certain signals, it is
beneficial to have the scrambling associated with the resource element the signal
occupies, for other type of scrambling sequence applications, it is desirable to have the
scrambling sequence to be disassociated from the resource element occupied. In this
aspect, scrambling sequence generation is provided that can be used for substantially all

applications.
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Sl I 5(ﬁ$ltsms a&ﬁne@mlfbm&g O {009 e AivRicdanty the first 2 bits that
m sequence can be enpl oyed as the basic scranbling

@r@déser\mdr thgineriet ift thpfare B@e“élamml/ﬁlfgealetmpe @9@ thede@himlt&s““ bits
e r n
StS %I]rgrgl llgganngd i Gc:]flgﬁl&ﬁ % gl-#i)%gglg rl]-%ﬁh%ﬁ 1 ofslh?ﬁm n Table 1 below.
sequence are sufficiently decorrel at ed The shi ft
regi ster sequence Tength shodld be suffiicientlly |arge.
In the exanplle showiiedd 200, laSsanencs sNwpbersh; f t
regi ster, whiich i s capabl e of| gsekenteit j ngohbits

assignment
Reserved Mg
Channel/signal type My, ..M,
Channel/signal- ..M, 44

specific fields

Table 1 Scrambling Selector Bit Designation

The channel/signal types are enumerated as listed in Table 2 below:

Channel/Signal Channel type
value

PRS (normal CP) ‘0000
PRS (extended ‘0001”
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PRS (extended CP) signal specific fields:

-
9 F'LJLAII_I irarm

Parameter Number of bits
Cell ID 9
Antenna ID 2
Subframe ID 4
Symbol ID 4
Frequency +/- 1
Reserved 24

Bit Designation

si gnnment
PRS
CH. Al so,
or PCFI CH,

ific fields
type as
c fields:
| ds PRS
4 PRS

el -specific

Table 3 PRS (normal CP) signal-specific Fields

Table 4 PRS (extended CP) signal-specific Fields

PDCCH Channel-specific fields:

Parameter Number of bits
Cell ID 9
Subframe 1D 4
Symbol ID 4
Reserved 27




PDSCH Channel -specific fields: Table 6 PDSCH
Channel -specific Fields Note that the table above

W@ s®anes28 he possibility to have a PDSCH scr anbdT/0§2009/038346

that is a function of the Cell ID as well as of the UE
MAC | D. PBCH Channel -specific fields: Table 7 PBCH
Channel -specific Fields PCFlI CH Channel -specific
fields: Tabl e 8TRBIEH EROH|Clspeel-fperifii Eiells PH CH
Channel -specific fields: Table 9 PBCH Channel -specific
Ehg g]z MCH Cha n]gel-i(femflc fields: Table 10 PMCH

ﬁ: %SICﬂFF 1C le S DI JISCH Channel cpnr\i fic fields:
Tabl e 11 PUSCH Chanpglame@ei T i CNTindefof bit9§29] The
sequence generatpr_can he reset at the begilnni ng of
each application| 68LdEY anbl i ng. Thi s9 can be per f or med
once at each synpblE MaC ihe downl i nK6(DL) RS, and once
for the code bl ocktredintiine case of thp PDSCH, for
exanpl e. For the[gghapBLL @ O bi nary encoded bits,
one scranbling b ReGHEDE T takgm for 1§acn ericoded bit.

For the generati efrof—thePRS seguentes,—two
scranbl i ng sequdiabks d’d)S@JH (gmmem}md;ﬁccmsldsngui shed

by th r n +/- bit. first..se nce

ised RoluBRIRp Iy oy fie nor ShuBre aE S SRR gembling
{hapat RctRRRIftRST 1P AP dsivvd] 45T aeneWIAndepped to DL

RS tone indices inthe order of increasing frequency.

The second sequence can be used to scranble the

r starting from hi ghest negative
?ngla‘gn%nyegsé)eg%qcﬁ@%SSt to—Do)y—and nappedjto the DL

RS tone indices |n PagameResi t eNamber of Bits § al | ows
that the PRS in he center of lthe cucfcm band is the
same irrespectiveCell he systeém bandhidth. |Al so, it
does not require| femer H)ing the enti2e scranbling
sequence at each| SHbMmy Dol carryi g PRS flor the
possi bl e PRS | enggimbdiheD propgsed stgucturg enabl es
using a single spREL¥&OI STer [to generate tjhe
scranbl i ng sequences. TS assSUIES
Table 7 PBCH Channel-specific Fields

PCFICH Channel-specific fields:

Parameter Number of bits
Cell ID 9
Subframe 1D 4
Reserved 31

Table 8 PBCH Channel-specific Fields

PHICH Channel-specific fields:

Parameter Number of bits
Cell ID 9
XX XX
Reserved XX

Table 9 PBCH Channel-specific Fields



that the shift register is clocked as many tines as
required for the |ongest scranbling sequence. For

WG b@ptizi82& equences, the initial part corresponeiTyS1009/038346
the appropriate length is taken. It is also possible
to have nultiple instances18f the shift register, one
for each application, which may fit certain hardware
BMEH Chetnet-specnfor £eldsii t abl y. [ 0030] Turning to Fig. 3,
exanpl e sequence| prqcessi hg aspects 300 ar€g
illustrated. In an E‘T’E“g%?em ]i%H QFPPBﬁ?ar the LTE
uplink (UL), the[gpgegay ces used for glenodul|ati on
reference signal (DM RS and the various cgntr ol
channel spreadi ng;si an ts—aretto be_randontized. This
fol | owi ng descri bESNs¥hani srt—and £8chniagdes
toachi eve this gaple 1oy PMCHI ChdithelgpdciisFikBUdOr andom
sequences and determ nistic sequences. Optionally,
techni ques to support an easy-to-inplenent cell
BUakh a@ﬁnﬂﬁlesmé@%rﬁ%d Alternatively,  uncqordinated

al l ocation can also ort ghani sns
descri bed herein fgggaﬁy‘%gri ()Elguﬁ%)lel}ﬁﬁb?ﬂ) sequence
hoppi ng aspects aAUE MAGvilded. | The fadkl ow ng design
criteria may be apphdsdek I Mpl e arighnetid to conpute
Physi cal Upli nk Channgl (PUGGH) and Physi cal
Upl i nk Shar ed d}gﬁﬁ%ce?%gPUSCH) attocationmparaneters in
every synbol FI'abie il sPPRCBH bymidl-spetifi€ Fieldsor t hogonal

all ogation. The hoppin attern i.s inde dent .. .
[035], 6" ov el B PEMFHCS ESPIGINT SEi7 A Rt 4 s Tl ot Sk angication
SRIRIMBINERS THiScaAWR gefothéd omarad Brshef el for ke dBEBINRYDL) RS,
need to determ ne what strategy was used to optim ze

tkonep dor the spds kloglniar the e4v6 9b Hial LAYV forFraseples Bor the acrambling
ﬁf lﬁgllrﬁ e‘?‘l%deﬁfbﬂ%,uén%%cgaﬁ{bliﬁguoﬂ.ec%n tbg Carlefr !f&r APk gﬁgolf%%@i For the
oppI ng eci ]

or the resource s I C hoppi ng case
SncBitdnoff thd RRS Scquseaanoschapipinggcqansésdan bt igomsatad,e
rovi ded. For the PUCCH and PUSCH, a set of possible
iStRg g.bgitlgqq%qeql(lqjggy +§-éa‘he SSABEES CB@,{)? Hssid to scramble the
’ : |
SEHRDSEARS SRS eI TR RO RGP s o DL
RRgorRUGIEEs inttbe saleeoivtreafing Equences Thasecahd sequenagsed be used

‘Eoosc%a%l g ¥hec‘9lgéarti(\)7|e fge(qlfle%rc{re% 4 étgrrt]ihg from highest negative frequency (e.g.,

closest to DC) and mapped to the DL RS tone indices in the opposite order. This allows
that the PRS in the center of the system band is the same irrespective of the system
bandwidth. Also, it does not require generating the entire scrambling sequence at each
OFDM symbol carrying PRS for the possible PRS length. The proposed structure
enables using a single shift register to generate the scrambling sequences. This assumes
that the shift register is clocked as many times as required for the longest scrambling
sequence. For shorter sequences, the initial part corresponding to the appropriate length
is taken. It is also possible to have multiple instances of the shift register, one for each
application, which may fit certain hardware architectures more suitably.

[0030] Turning to Fig. 3, example sequence processing aspects 300 are
illustrated. In an LTE system, in particular the LTE uplink (UL), the resources used for
demodulation reference signal (DM RS) and the various control channel spreading

signals are to be randomized. This following describes mechanisms and techniques to



[0033] Assune the following: For N< 5, there are 30

sequence indices available. There are 30 sequence
wWQ@e@ap0828M t h one sequence in each group (NuMbRCHUSLNL038346

than 30 can al so be enployed) For N >5 , there are 60

sequence indices availablellThere are 30 sequence

groups with two sequences in each group Assune that

adheeve this gaaldiynglleimowanious kse{ibbrpndany sajuiengpstand deterministic

i nform ng t.he user. equi pnent (UE) about et her :

B ORI B W suttnobig e St Tgplgell lanning are

HQlcHBY. NQlterAAARENGRcANPIRLRE aROCAHDR cAPRR BYsEPORSEI BY the
descri bed separately. [0034] Wth sequence hoppi ng

oicelznisaes doserebodierpiids t he PUSCH RS sequence i ndex(es)

spondj to t.h i gnal ed _sequence oup. . For, 3
BRI PP he Vi de e O 2 S BRR R AT e RO 3y
Foolowilg desten, crithita ddby bsegplicde first sequence index in
t he signal ed sequence gro§g in the first slot of the

)2

sulsf r dmeplaadthimetio seeompic Saxverd Undigh éipatrol Gt (RUHeH) and
Subt r e PPAF 3pdePRab bR AT Bh Ehudns'Hila wvom

sequeggaisoldef i ned for the sequence group. If it is
desired to have nore sequences (e.g., nore than two)

i oupi The Bk PR B CRa iy T ok, AT b pacern

t her eisdh@pehddhdbEMS oRerall SEEERIE StrPeSY [CS-©OWmap}. Mae 8
of indexes is in a_ given sequence(%roup, then in the f
sl ot @dterminesHifeown atialpaigsietel sels & dopeneiaged incdeteymine what

i ndex I e fir: I - Of - -
used. “TBOTey Rk WE iRt 4RGP iR abl Mol AU B1ifion
uses a single sequence based on the signal ed sequence

gr SupAfsigle $pé oRSemrar either therretlspedtie hoproaripathe sesourrhepecific
generjc r | ing sequence generator (Gold sequence)

can b%p%ﬁéﬁggg order to generate the index hopping
sequence. Wth sequence hoppi ng enabled, the UE

&nglbys t hat PUBTH IRS3 .sedirane Bopmaesorgiicedipay picpseyiggd. For the

LECTELATPLTR, EETISE HERE AT B4 NI SERABRED e
sadendednksactan e &lefined@e Bachl fksibleatsoax@ripbak. (RAY) allocation case. In

initialjzation, the 33-bit_ seed sequence is
therass Qftha QUCCH, the same set of sequences can also be used to convey control
information.

[0033] Assume the following:

e For N, <35, there are 30 sequence indices available. There are 30 sequence

groups, with one sequence in each group (numbers other than 30 can also be
employed)

e For N,, >3, there are 60 sequence indices available. There are 30 sequence
groups with two sequences in each group
Assume that there is a single downlink (DL) signaling bit informing the user equipment
(UE) about whether sequence hopping should be used or not. In the following,
sequence hopping and no hopping cases are described separately.
[0034] With sequence hopping disabled, the UE uses the PUSCH RS sequence
index(es) corresponding to the signaled sequence group.

e For N, <5, the UE uses a single sequence index (one of 30).



according to the following: Initializer Bit K b29

...027 bl 2...b9 Value 0,0,0 0,0,1 0,0, ...,0 Subfrane
w@elob/12@280\ot e t hat since the subframe ID is paPCT/U520091638346

initialization bits, the resultlng sequence period is

one frame (10ns). Suppose tlRe scranbl i ng generat or

output is SO0,S1,.. .,S u where u is the nunber of

s| ot sFpeN,f ranthe UR enecstthe ﬁ%ﬂ@@[-deﬁ&qiuémia thasigialéd saquence

slot i is determned as k = +I 21 nod(m 30) ée g.,

t aki ngrowpms thedtrptadotiey thessubframp end draesihf perose gemsaes index in

one f eac sLot and take the ¢ ry ndi |nt

val ueﬁlm) Ped PRgUense group n%le Ses seogugﬁlc esugga %ﬁerefore the

wher eU® al&rdahﬁ b@uﬁ@arth@ﬁwcs&qumeeaeﬂnadlfcﬁﬁe B&fuence group.

sequence group hbte t hat: m=[2 NRB >5 [0036]

RS RREERG %%%%%L bR YRS e or

tdife 3C/, a»@{ﬁeﬁ@hes‘@ﬁlé?ﬂ@ﬁlﬁ&[g%ftﬁé quetdelHlicddia aseduanGmer. If
generé?or is initialized at each subfrane boundary and

tencdre g idives parscqanbe gronpod.g., fhersceofangxes isAlk,,k,,....k, |} ina
initialization, the 33-hit seed sequence can be
gmens sequeh @rade o 1nghd S ddtefn dtalnmmth@gj E woutd @skitzesequence

K b29 b b9 Val 0,0 0,0,1 o, o0,
Wlt @%&nmar}@ ﬂilqﬁz ikplpt q'flca Kgre 4 h‘wﬁg e usifhfrane ID is

of the. nitialization bits

E@aébnce o SieBate @b B R 9 Sbiet e LSk  Mhgls scavence based
&€ tRENaNG sOQRAEERSup Fok tRUR S| shd 98 Sontrol datd modWRAEBE. The generic
is the nunber of synbols per frame, then the PUCCH CGS
ssgubligescinensr grngratos @Qidlsequenge)@etl be whasldd ozder o generate the

a on1th X
N%‘éx go att%%sque r OSVRI? ﬁce lpﬁfﬁlg e%%ﬁg@,w e?rlé)l S SHE PUSCH
HBstquraud ldedas ﬂ&@&ﬁhed%y &2 @c@fnbﬁhg sec;’uen@eegdneﬁnﬁ@ufpu@. The

shi ft hoppi ng considerations are descri bed.
sequence gencrator can be initialized at each subframe boundary and clocked once in
cach slot, for example. At initialization, the 33-bit seed sequence is constructed
according to the following:

Initializer Bit | b,,..b,, | byy..hy, | by..h; | b,..h, by...b,
Value 0,0,0 0,01 0,0,...,0 | Subframe ID | Cell ID

Note that since the subframe ID is part of the initialization bits, the resulting sequence

period is one frame (10ms). Suppose the scrambling generator output is s,,5,,..., 5,

where u is the number of slots per frame, then the PUSCH sequence index £, in slot 7 is
7

determined as &, = [Z Sgpuy 2 ]rnod(m -30) (e.g., taking consecutive bytes of the
l,

scrambling sequence, one for each slot and take the corresponding integer value modulo
the total number of sequence indices) where m is the number of sequences indices per

sequence group. Note that:

I Ng <5
m =
2 Ny >5
[0036] With sequence hopping enabled, the UE employs the PUCCH RS and

control sequence index as determined by the scrambling sequence generator output.



In general, cyclic shift hopping is not provided for

the PUSCH RS. The cyclic shift is either explicitly
wWG@@armeB i n the assignnent or otherw se it i SPGEUS1009/638346

static val ue conveyed by hlgher | ayer signaling. For

the purpose of inter-cell terference random zati on,

a cell specific cyclic shift offset sequence can be

Phosdqueate generatod i&rinttialisé:dml eiaﬂysuhﬁqahermundary end claslsagnmnce for

hat f he ceI S ECJf y.C h|ft applicati

R ssBbL, FotiaSnlea Bl ighlifashoPhame! vt RRCtdd apOpeppstructed
@&@nﬁﬂgﬁﬂh§ﬁﬂﬂgﬁh§hed Let / be the cyclic shift
of fset _in synmhal i Assume | {qg,l, 2, | 1} And if

t he cyhllllilédlzshBﬁlt ibn.. &Sy bpob,, | Q(L,l Ii;;pf or£. b@ppl yi ng..the
cel | LTTC CYClnia Shi of f The | D I
+U) r‘r’owd 1 Sﬁbaf ter ya 1r(\)f(\F/(|) ng 9&)3 ce Sfb’c r’\Qr rsgllbrira%ﬂe/r]: | eeﬂr’rlmpf

of fset. Two optlons for gener ati ng the / are descri bed
Nntetthet the subcfmmv:gIDsle oritof thefiotidBration hithi the sesulingisheuence period
yclic s

et Upsl s rey Bt téceféﬁPﬁ?gp U Ui oot ook, where vis

O PP SRR N FEELETEE SRS Py oo

each subfrane Zepndary]and cl ocked once in each

BYIER@MineOtas Nt YAkT za' lafbd 3pheNas thit Froffie s&RRHENGBBex
can constructe ccordlng to the foll ow ng: Not e that

since the subframe IDis part of the initialization
penesationparnoset the Ry anbepisiot ayrplals wéthinsthe RE/GGH A not

uppose the scranbling generator output is O,
&%8&5&%@@ where v is the nunber of synbols per frane,

[(MBUI] the cak B2® peEicf 3 Cbeﬂaspbdlﬁc stiftfoppihf $6tsiderations yrdddscribed.
i is determned as | = +b 2b npd| 2 e. taquaﬁ o
Bbgf‘éléeénqwléc Hytt derRipe ihot HEFvAdRY) foh e?@hﬂ% €yglig shift is

r I

AP ¢ %“&%@‘1 e s SR
tdmiegftd'lb}o]ﬁlghwdayzm sipaakyg. sFortthepdrpostofiisteacell interference

0- r.andom sequgnce dependent on the econdary
E@eﬁa@w@ayn asellPpetiFyeucoRet biupeezab BE rgadsdp exder t
§1ﬁfi‘)ﬁ%nﬁ§plgﬁgﬁgﬁi&massﬁﬁlettﬂﬁ oAl BRI ¥p RATUSREELhiRS fl@rtlon
The purpose of this construction Is to minimze
pyrpbses, hiRfStand| dogimeteyyndolswvitleh ithe RWEQ T dre nsfachsn@S(ShtCD.

he seudor Q clic s t of fset c on L b .
bEt ePRiHied oBy d@lﬁ"@%&fﬂaﬁ% HQ <k def Jhr at prand itthe cyelic
put seq ner is i.pitialized at each .
@ufm RN &aﬁgﬁ) g Beelnbe fincisdis g o it twill be
(Z? +u, rnor(riq& a'fter applymg the cell specific cyclic shift offset. Two options for

generating the /; are described in the following section.

[0038] In this case, the cyclic shift offset pattern depends on the Cell_ID, the
cell specific cyclic shift offset can be determined by the scrambling sequence generator
output. The sequence generator can be initialized at each subframe boundary and
clocked once in each symbol. At initialization, the 33-bit seed sequence can constructed
according to the following:

Initializer Bit | b,,..b,, | byy..hy, | by..h; | b,..b, by...b,
Value 0,0,0 0,1,0 0,0,...,0 | Subframe ID | Cell ID




initialization, the 33-bit seed sequence can be
constructed according to the follow ng: Note that

wa w28k subframe IDis part of the initialiPREE/IUSIW09/038346
bits, the resulting sequence period is one frame
(10ms). Suppose the scranblﬂng generator output is
S0,S1,.. .,S v where v is the nunber of synbols per
Notntbat sittverthd subfresielIDsip pait b theayitihlizatiohibits, thé feselting s¢quence

i L.s deter ed as =\ s.1+b t aki ng

nbol -
e%f&dgé aps ffémsﬁ%gogupweél& SR HE %e@a@g%@@tpuawe%fbr S5y

RO G I MU SEo RIS oA A48 WS Ve ottt /
J

shift offset value r} <12 is defined as:
fnosyglbgi grsgl’e%ngn%d%s? ?_E%sg! f. P gﬁo'd@z Eg a@mg &onsecutlvé Yytes of
b ’
(012106118235947) I f PSC ID 2Notethat a
thengtambiiog seduanéss ope toricddusyiarol geditakatheyrickgonding integer value
%%gweg%es above. Also note that the sumof r for PSC
d PSC ID=2 is zero nodulo 13. For any pair
EOBGC | Ds, Thbieydic SRENG M Bechbtiafly tid sﬁlﬁﬁdfﬁ%fb%n@bﬁents the first
distinct. The cell specific cyclic shift offset in
isyaritenda-randony sequonradepeadent or the (seqonﬁrwe}iwm@zs%ﬂl@oyvhﬂe
@te sgcso%dqg a dEtgrmﬁastlra %g(%%{lg I%:énft bt {;lhl%rf&' Fence) PSC 1ID.
opping 1s provided. e ource specificc
The plirpbepgithig comvtruogopBItd Q[lﬁiﬁdz@fhe ayaef shsfy Hﬁ)@imfbﬂﬁn&ells with
The hopplnﬂ%pattern is based on a factor 3 decimation. .
thesame S8k mswd@rwi@m “é’CBﬁ isl1uft qffSPfrPOérmwm t,dadgtermined
g g@oly i.s. determ ned as ((LcO /2] +
B lﬁsawupn%%ﬁ@tqrww F hy §qqugmﬁﬂneraforéwmﬁhzed at
exery
ety Lo Tt ocked chRehRE ey (e ple. X6
mymdiahison ﬂhae33r ~bis saedceqiepec £4n e @pstriatedsdvichtdingktoithe RBowing:

Synb Aot arm nad S r\| / / r r\n / ')'I + 1\ 3 +\de

2) rmd?IJ-‘“f)"‘FLi?éé Fn| Phebs | - Kntfol | dio-Phe £ r apo
k 0 Nfilﬁé that, RI0s0 i nco.grent e, byO(mberﬂheeIEJhSSS D

UUI. s not—ncrenent UU I or—contt UI Ud.

&ﬁ?eftgataﬁlﬁc%gl% whame B ot og@ggﬁgg@@%m e fesul%ng sequence
HEIRITLRE Bhine (Rt CSppdiB e PUERRE ekt olful R

xI'mze the distance n a new s et ween esouPce%’
gk WBHR ek BEsyiniSo1 S AT AYE kiich (ROEdIT spbEigie lé&élﬁ: dhit¥t offsct 7,
the previous slot.” Resource hopping is achi eved by
adding a slot and resTefce degjndent cyclic shift
b

orf fysabiol 7 1s determined ast, = ng_ 2 |modl2 e.g., taking consecutive bytes of

=0
the scrambling sequence, one for each symbol and take the corresponding integer value

modulo 12. The PSC_ID dependent deterministic cyclic shift offset value r, 0< 7 <12

is defined as:
(0,0,0,0,0,0,0,0,0,0,0,0) if PSC_ID=0
(ry,7isenr ) =1 (0,1,3,7,2,5,11,10,8,49,6) if PSC_ID=1
(012,10,6,11,8,2,3,59,4,7) if PSC ID=2
Note that a single formula is provided for generating the sequences above. Also note

that the sum of ; for PSC_ID=1 and PSC_ID=2 is zero modulo 13. For any pair of



d for slot i and orthogonal cover index/ The cyclic
shift offset dJ for slot i and orthogonal cover indexy
WO 200da2esesi ned as For which the orthogonal covRCT/US2eNY38346
is mapped to spreadi ng sequences as shown below | =0 +
1+ 1+ 1+ 17 =1 + 1- 1+ 1451 = 2 + 1+ 1- 1- 1 7 =3 +
1- 1- 1+ 1 The cyclic shift offset dJ for slot i and
BEChidyothel clasangwismdheft diffeserdes ancriistidt. dehectet (spedific cyclic shift

A BT S SR s
-2 S T i A A

Eé@@@f&@hﬂe}clﬁd dy@ll@gﬁlh%?mg cEPYEperfSiniel dNGAGHr 8ymBSMasis. The
sl ot boundar he relationshi p between the orthogona

benpeng paiieot 18&asedassm@pm édiewmahloa pa¢ resofircpiieHic cyclic shift ¢,
resources isgenerally the sanme across sl ot boundari es,
froowetrel datasyambdl j dedreerdendd dsi ayeal - (QFf/2dt- 1p:ah B appd 7 ed, mod2
to each orthogonal cover function. The offset inplies

ththe ﬁastcsgllnbolsqfewerfyl fearcy€l. Aftecthaty ﬁlSlchramidlﬁdd by one for every

(Gl b Yeag it Pngierthe @ SR SpBS R SRk rwecifigavolic
h habd2
Rl THTRY ShftoPKy RRerfin@LANO90NR %?%%Biném oU¥d7 + ¢y mod 2

Bf the etrst RIS Mmtlo oﬁﬁ%@famen%do bX fitN@at & | SMBIchRAcITYURRES! cach
generator output. The séquence genérator is

RAisyindbl bua dt lanotemeneylest@df omfmtrbbdmma‘rrybdhd cl ocked

in ev initializati
BBGR s cquentedaf Bathusibubt Stk ebiogh g §§Msidetording o
fi@bineMsigpattern. The purpose of this is to maximize the distance in a new slot

between resources that were sharing the same cyclic shift resource in the previous slot.

Resource hopping is achieved by adding a slot and resource dependent cyclic shift offset

d’ for slot i and orthogonal cover index j. The cyclic shift offset d/ for slot / and

orthogonal cover index j is determined as
j_ 0 if j=0
' 2-i-(j+D))mod12 if ;>0
For which the orthogonal cover index j is mapped to spreading sequences as shown

below
+1+1+1+1

0
I +1-1+1-1
=2 +1+1-1-1
3 +1-1-1+1
The cyclic shift offset d; for slot i and orthogonal cover index j is determined as
d’ =(4-i-j)mod12

For which the orthogonal cover index j is mapped to spreading sequences as shown
below

j=0 1 1 1

j=1 1 &7 e

j=2 1 e 7 e
[0042] At 340 of Fig. 3, orthogonal cover hopping aspects are provided.
Generally, the orthogonal cover is changed at each slot boundary. The relationship

between the orthogonal cover functions associated with a pair of PUCCH resources is



Initializer Bit KV A3 12 ... 9 - bo Value 0,0,0 1,0,0

0,0, ...,0 Subfrane ID Cell ID Note that since the
weuwbnznses | D is part of the initialization bi tBCT/UK®09/038346

resul ting sequence period is one franme (10ns). Suppose

the scranbling generator odfput is so,sl ,...,s u

where u is the nunber of slots per franme, then the
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ACK data in [ r =.ce

B Gorah ocogonabp G fchana T pfiet paliehits Efigpedific cover
fuhcHe! RraH e @Sen® wisclMBRiply)fo aschihopHiil 8¢ function used in the
orthogonal cover is the sum (el ementw se product) of

etk Thri appedach peisepvesithe pphmgmﬁﬁtﬂb@w ofaﬁﬁlogh@al covers that may

onal er func |nd cat ed
RS0 10, SRR AL @B SRS B BB ik fingti B he
Srgmbéng @quexaih&a@dt b@tﬁ)ﬂﬁﬂ“h& @ecﬁleﬁmeg&eragﬁnﬁnmam&e&l&(bvery
is illustrated. For various purposes, pseudorando

nehi ape closlrdl gree iheves slok ndbinkibisati. &m[@é}w seed
t o ucture shown in
%%3%&%(%gﬁegéﬂﬁgg%h%Mﬂga@gZ§t 1@@%?%’ can be enpl oyed
at 410mivalleBie! sseayense. perlesathr (apulyl be used is
wel | . cauvalll —thestructt h -y ;
st aYi single @g)n r at g’ocar %gu ?@gaﬁlgﬁ 1 gll;TH
pseudor andom sequences. Various UL sequence hoppi ng
Npfl thatatincenise fibvianmdBnis gas of thednitializatige dés,ahe redulting sequence
solution for both cell-specific and resource specific
PgrEqdiig og%frfutneN%)néupgoswlaﬁ/sca%bhnaﬁe@eﬁaf%|0Mtpéléls S0s 815+ S5
quence |n atte
BEFE-Codt eéa?gl @mge& aher o ;ﬁe pifé@i @ithpgongy cover offset

cellspeC|f|c orthogonal cover offset iEdex hopjing

ek el forcthe ALIS dathén gloonis dedrmiSedrpd @, ar DEhmet 2°clnaal vaieile the
enpl oyed to conpute PUCCH and PUSCH al kgecati on
paraneters in the res ectlve synbol s

Use of
sk spepifi 1|cr9§t @&@11 &26F Offsgt 1ndeX| ¢ far the RS in slot 18 deterrmned as
psetdo randjnsequences can be enpl oyed. Fl exible PUCCH

&Y< 7_;%;';' ir qr {haoR0 %% u89%$51e&5%g&%%hgp&v8ﬁﬁ tl?é St ffement-

pr o opplng pa can ependen

the overall allocation strategy. The UE needs to

déeeqroduce dfttise ianial assignicd brthagamabt®@er st the otthdgeml cwier function
need tq determ ne what strategy was used to opt|n1ze

tdicateddyi & aw; ¢:tfonthg A&Kﬁé@@ﬁ A RS respealyi on.

SR o or Rekene ik & sugiple éﬂﬁwéﬁ+%§eqﬁgﬁcéfg%%%a@é 400is
PrRhd@ drorfieR s ASBESh SpseAdbrRIAPRIGuSKhel Carkbe IV BStRNEquence
hopping pattern generation. For this purpose, the structure shown in Fig. 4 can be used,
where an h vector can be employed at 410. A shorter sequence generator could be used
as well. The advantage of the structure shown in Fig. 4 is that a single generator can be
used to generate all pseudorandom sequences. Various UL sequence hopping
applications have been described. In general, a solution for both cell-specific and
resource specific cyclic shift hopping is provided. This includes sequence index
hopping pattern details and cell-coordinated cyclic shift hopping patterns. A cell-
specific orthogonal cover offset index hopping pattern can also be provided. Simple
arithmetic can be employed to compute PUCCH and PUSCH allocation parameters in

the respective symbols. Use of a scrambling generator for various pseudo-random



PUCCH random zation specification in LTE, for exanple.
[0044] Referring nowto Fig. 5 a wreless

w@ervaneiseat i ons net hodol ogy 500 is il ustrat edPCENIE1089/038346
for purposes of sinplicity of explanation, the
nmet hodol ogy (and ot her netH%doIogles descri bed herei n)
are shown and described as a series of acts, it is to
euamste cat boemploged pleabledtlédCHRatli¢ steft ncmrﬁQOhab goes allocation

are not limit the order of .act a 0 act s

Rty b BET B MORTUHE BHE b or B RB0 ARE &vegltjpeation
stPat&lyf FRicamt nesdes dcentin®lits 6RNGHITABFHAMctdt St P88 Mot need to
acts fromthat shown and descri bed herein. For

és@ammn@whﬂwg@gymaslue@ﬂ forpptinuzaihe cw:hq sh@fh et @mlmg@ndrﬁ@ver

at . a r nat |
gl?cg g C{lgaesseg og reql‘rf shtor g#heg}ﬁ}eer ! gp%ctl %Rpértl%%r th¥ r&Gurce
g)éeff{cilopp gh:a%calnrbeepr&tlaéce Theaghpatts Vo BO¥Ilicd I@ULADM RS and
lustrated acts may be utilized to inplenent a
%@m glylaaﬁora&e@%fwah%lwm fohexagInd¢- med subj ect

Hﬁ)‘ﬁ& r. [ OR4RLfk eglr 12(%? %?? o?vvv\g%igss c%ﬂnﬁﬁtﬁ@eft%ﬂ?hl%[h'&gglogy 500 is

mned to s I ng operations
ﬂlmtsteateth Bihilo ol purpbsersarf winipl s wé eeEsnatian, the nexipldojoed (and
cra

B‘i?]ﬁli aS’E‘Pa‘i\égﬂ% ?%@EJS‘LI d Cocjeﬁ%‘ﬁi’é&“‘gaesﬁ’fl S\Pa?eﬂ@%og?cés it is

&) ROuReSR Rl Ad a@%reél%%d tRltff EhBMbdSb &S hdGiof ARGHRA by the order of
sequences are selected. As noted preéviously, these

¥&$, we somancth magswi agnadadaerwith rfeearimere lsadedinmngs, o in different

t ol I b :
sE RSB SR PG th i SCb b SovA mg S5 SR e For
EQVAE, dhRsRIMBH & thatarSkll dtl%le@ﬂﬁh'aﬁéi appteda QR %f}ﬁ&hodology
sel ector. This can be applied via a collection of

gatlé gltefr@@tn@}oab@[eprqsﬁﬁ@d appsoyics hbintexeatedstaigs dr cvents, such as in a
%ﬁreﬁﬂ%r%{l Morgov%? ql%t M %luaégrgt%r agtg anaty)%%lm 1Zed fa‘o gﬁémedlt a

e mSsequences are co o forma

fethd dskegy ﬁﬂé‘@ordﬁﬁd&e WA ceamiemulﬁ]ea m@feg) m sequences
can_be conbined via an exclusive OR (XOR) ogperatign to

AR/ t he CBrogeeding O, apm-prsgmetgr §@ﬁ’é’ﬁ*ﬁlﬁeﬁ@0 sederlidavte
fo?w&% n‘égtocge&?ﬂmkﬂg iE'nHe'dE}ge\g&%lf ‘Bﬂﬂg;glglg r Iﬂg r%fes %a{heoe employed as

meters
ba&@ll&]el beramblimg cateesn érveexasplooh Shdidit pharyX@Re can be employed

eratigns for obtainin ch.pew re l.ster out
bEPUE" walioh asp b BRIl Ghods e Elpanggm sEiences are
casml e XA§ Yoted ?rekfﬂ)%él? @1@§ee\$aluéstcaﬂ1 e ALV ARY FALRHEridPbaser stations.
perform fast torward of e pseudor andom sequences
Bysoegprragetdre osmlymom@@l ®t1 é)p sslt‘@tgcé ag mott:ch gbayedor thd random
seqtuglgcees SE\?%?O th h%tst t%%ﬁérﬁ para eergeqrsat 9?0 18 apphed to a sequence selector.
This can be applied via a collection of gates for example that apply the fast forward
parameter to a modulo-2 adder for example. At 540, multiple m-sequences are
combined to form a desired Gold sequence. For example, two (or more) m-sequences
can be combined via an exclusive OR (XOR) operation to form the Gold sequence. At
550, a scrambling sequence is performed by shifting the combination of the m-
parameters and the g-parameters described above.
[0046] In some cases, the use of multiple XOR operations for obtaining each

new register output value can represent an undesirable degree of complexity. In these

cases, it is advantageous to perform fast forwarding of the pseudorandom sequences by



generating polynom al (g-paraneters), the nunber of

steps of fast forward required and the initial state.
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The software codes nmay be stored in nenory unit and
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a W reless communication system 600 is provid
executed by the processors.

[0048] Turning now to Figs. 6 and 7, a system is provided that relates to
wireless signal processing. The systems are represented as a series of interrelated
functional blocks, which can represent functions implemented by a processor, software,
hardware, firmware, or any suitable combination thereof.

[0049] Referring to Fig. 6, a wireless communication system 600 is provided.
The system 600 includes a logical module 602 for shifting register output values with
one or more vectors and a logical module 604 for generating one or more m-parameters
in accordance with the vectors. The system 600 also includes a logical module 606 for
setting a future state based in part on the output values, the m-parameters, and the

vectors.
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flevgea: wdieteontheipdaictiens dap getrigrio coltuniag wo prerdiend be,
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Fig, 9, a nmultiple access w rel ess conmunication .
%%gﬁéﬂwy@@di dhemuyltple seecss wiklesheanmprigatipneysigm 900 includes

: . ) 0.1 nel |l
LI FLEE AT 0. 305t TR0 RLHES TR 00, el
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i ncl ude a Node E t hat ipcl udes n Iti]gle sectors.,. T&e

ST BHEDSIOETET BY GEMPHET FHYHEY “Bi gFlotpenereRrrEhivasT
YorhRuBRE PRI VIR if § ﬁﬁﬂﬁ' JHige @ FoPRRURMIEEhION 9P|Q,téﬂtenna

hied
UEs in a portion of e cell. For exanple, in ce

g0Rps Ak, Shhaangd9d psayheh c@tespomhty Ddifferraysastorh In cell 904,

& Ergneas rgl?pds 9t1%, 5’20(;i iaflé Sﬁf engchscglgrtes%rohd Itona 8%éren% cs)é"dtor. In cell 906,
antenna groups 924, 926, and 928 each correspond to a different sector. The cells 902,
904 and 906 can include several wireless communication devices, ¢.g., User Equipment
or UEs, which can be in communication with one or more sectors of each cell 902, 904
or 906. For example, UEs 930 and 932 can be in communication with Node B 942, UEs
934 and 936 can be in communication with Node B 944, and UEs 938 and 940 can be in
communication with Node B 946.

[0053] Referring now to Fig. 10, a multiple access wireless communication

system according to one aspect is illustrated. An access point 1000 (AP) includes

multiple antenna groups, one including 1004 and 1006, another including 1008 and



antenna groups 918, 920, and 922 each correspond to a

different sector. In cell 906, antenna groups 924,
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(UE), a wireless communication device, terminal, access terminal or some other
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[0055] Referring to Fig. 11, a system 1100 illustrates a transmitter system 210
(also known as the access point) and a receiver system 1150 (also known as access
terminal) in a MIMO system 1100. At the transmitter system 1110, traffic data for a
number of data streams is provided from a data source 1112 to a transmit (TX) data
processor 1114. Each data stream is transmitted over a respective transmit antenna. TX
data processor 1114 formats, codes, and interleaves the traffic data for each data stream

based on a particular coding scheme selected for that data stream to provide coded data.
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OSaRS M PSEJ oﬁNﬁQAM)lsbﬂthedtfbﬁﬂlﬁt datdlataanf ©rprevitemdailatibn
data streans is provided froma data source 1112 to a

ekt The dasg raa%@adlago%@ﬁ%ulﬁmor b Hlagatraans s i s
gégg%ﬁ%& fé;?ﬂlsﬁ%{&%ﬁgéﬁ&%%tﬂgvﬁoé%?dﬁ%6 antenna. TX

processor or nat and i nterl eaves
fdos7r raf fi &“heimbaulfamsn g&ﬁllmlsiﬁirallsjtatammrhm@dhmmwded toaTX

cular c¢ schene _selected for th t data _stream
%NM amca%% gfﬁwfso%'s@fr ARECss &Pelao ftipre symboly(s-g.» for
drbAstTe mxpr&%sgw Im(p{h%ﬁ gffbv\mefs N Pidoaliafét M@dlr@,&eams to

OFDM t echni ques. The ot data is typically & known
Nitteanpmltms (T MTERD 1 l%Zapthmughé €22t in ecriamoembodimaets, AXAMIMO

b t h t ti ngt h
S e N T R AR
ﬁ@ranfé@ﬁ@ﬁeﬁlt@h@h E(IRATHIbD] shRthg®siyhatad (i.e., synbol

pped) based on a particul ar nodul ati on schene (e.g
El QSPKEath@&mlt@ﬁr INRQrvpivsehmstiprogesp e a neﬁmctlﬂ@mnbol stream

gog%?\ﬁlg],e 0 §Ir 1%3%%2}%21[5%% rén% I %{eha é%tﬂgr éo%dlt olﬂg geggt Qtnf;]%ftles filters,

alet @-a@meds)hhe amddg sighdlorsprpeidt @ﬁm’ﬁiﬁiﬂdﬁ@d 510 8GigMile for
1130.. [0057] The nmodul ation synbols for all data
HapsEHpoe T eI oshaged. N Rodulated mnpké@@wmmﬂg@ 11222

bl 1Y { GfanRyREAS R RE JRdiha tft ﬂ‘g@hm
?(g. .y r‘?or g .an‘%%% {eﬂ I\% processor i%%% t%e pr ovi des
NEpsopdellyat i on synbol streanms to NT transmitters (TMIR)

t hroygh 1122t Incrtaln errboe%é_{l X MMO .
éﬂ%gﬁss or A BEeHEENEE bedniedr Y @ﬂ*@%@q gepfpare reccived
%m@iﬁeﬁfas § hﬁaqgfo% 1188 %&e&&vé&ﬁg&n R @& chhf®hna 1152 is

the synb IS belngtransmtte
provided to a respectlve receiver (RCVR) 1154a through 1154r. Each receiver 1154
conditions (e.g., filters, amplifies, and down-converts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[0060] An RX data processor 1160 then receives and processes the NR received
symbol streams from NR receivers 1154 based on a particular receiver processing
technique to provide NT “detected” symbol streams. The RX data processor 1160 then
demodulates, de-interleaves, and decodes each detected symbol stream to recover the
traffic data for the data stream. The processing by RX data processor 1160 is
complementary to that performed by TX MIMO processor 1120 and TX data processor

1114 at transmitter system 1110.



[0058] Each transmtter 1122 receives and processes a
respective synbol streamto provide one or nore anal og

W@ @ares28 and further conditions (e.g., anplifPEBUS2009/038346
filters, and up-converts) the analog signals to
provi de a nodul ated signal 23uitable for transmi ssion
over the M MO channel. NT nodul ated signals from
{008k i t t eArad&2ga 1t A0 peryddidallz 2tctcamencs mdncht prarreding tngedrix to

fromNT a nnas_1124a h 1124t, re ctively. ..
PGOBTISARY ARSI R oSy et 0 1000 HER & KR d R pp g ee Comprising a
Mg RHedpsitienanda Ak vaRegHo¥®sh. bhheNR @5 BNASsséddmay comprise
t hrough 1152r and the received signal from each '

Hien mepes p6Mfpnasion vegteding dherommsypuettiop dinkapdioythe received data
(R TALR! A LRI SRR O K RbRcosor 138 i

gloyweceiRby Affis)dath fofs ReEbeNeT datCicyRd fivhOnadta sélirgd 1 13#LS
t he conditioned si%nal to provide samples, and further

produletddy ameddatapl B9, conditiened gy tpnsitices bigdaithigueh 1154r, and
; j N : 60] An RX dat

B A ER T  GR LORCCL The NR recetved
H6Rpl st r aamsndntioen SyReneridiOy tie snddltdeddgeds fromacceiver system

rticular receiver prqocessing technique tao_provide NT
Pl e fesaed Pibpienaty . Afecon g R b AR <edsmoylid by o
bRROHAREP At & BprodQsddhyes R&BYES proBdodELRds $x£AG he reserve

detected syn‘bql streamt'o recover the traffic data for
lihlemdssage sramseatted Théheprares sysigm By SRXPaatwopl Bddbspdetermines

1160 is c | ementary .to, that .perfqrnmed. by. TX M
BPGELE s T ah g T e i REe e pitigg velehts then
proRBs8] tht ektrs&t @Bsddal 0. [ 0061] A processor 1170
Ferl odi cal |y determ nes which pre-coding matrix to use

W63k us s edlbas sngct, Peiseledwoncly arrglaspifingd infe 6ontok Ehaangls and
T PRRSAAC L GATA¢ S0 A RIL doRACK, ARLLT BBy &1 ifinnel
rank value porti on. e reverse In nessage may
MOEH) $Aichds DoUhahiyd €6r badca§tbignBbiconconagbintirAgtibmPaging
comruni cation |ink and/or the received data stream .
Frereldvanae (PCRID rddeng Pl shanrelthitpesseernapg ifopration.

R RS lhprd CETN G Eh 6 REPLEEDL chyf Bicd for
trechndi ting M blyinsed radBiioh ddast ant N Oltic e Sdivi ¢coMEBIMISY scheduling and

FoTE] R RSy s ROV T Boes Rt PG gme RLC
SHBMBnlhAbhat i RA LA SESMH RclivOMBASINGERS old

system
MCCH+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional

channel that transmits dedicated control information and used by UEs having an RRC
connection. Logical Traffic Channels comprise a Dedicated Traffic Channel (DTCH)
which is Point-to-point bi-directional channel, dedicated to one UE, for the transfer of
user information. Also, a Multicast Traffic Channel (MTCH) for Point-to-multipoint
DL channel for transmitting traffic data.

[0064] Transport Channels are classified into DL and UL. DL Transport
Channels comprises a Broadcast Channel (BCH), Downlink Shared Data Channel (DL-
SDCH) and a Paging Channel (PCH), the PCH for support of UE power saving (DRX
cycle is indicated by the network to the UE), broadcasted over entire cell and mapped

to PHY resources which can be used for other control/traffic channels. The UL



1150 are received by antennas 1124, conditioned by

receivers 1122, denodul ated by a denodul ator 1140, and
wee@oazserl by a RX data processor 1142 to ext rBCT/USI089/038346

reserve link nmessage transnmtted by the receiver

system 1150. Processor 11383then deterni nes which

pre-coding matrix to use for determning the

heaspdroChamglsweinphisss ¢ Remlopr Acess €harnriee (&A{CH&M Retjuest Channel

EQCPF s b e e DR Bion MGG By ey ghemets

FREPAF! cHaRRIS BdmARRNNGL 8f DDRRAIRRSInBI PR dkant]sCont r ol
Channel ( BCCH) ich is DL channel for broadcasting

ﬁm‘spm CI(H&tI]JIO PHYhélﬁnhﬁat tomprif339CHgmcaPilooChidnen(@NCH),
é is DL channel that transfers pa IME
Yﬁcélf‘?ﬁi%%“@ﬁ Ch@/ﬁlllql (RGEY (o Contigl{nan n%lr\@éﬁé‘l'i harrd P4
t

CORSrCiRnU DREHY MtiGRoORRtol efithel PUCCEAN SIS LL9
Ashgldnént@laamfd (SUAIGH)L Acmmlmbgemm €banneh@\ OK CERVRE ®hysical

CGener al | blis
%gégpﬂ nn?@%?@@@ﬁf@%@& PR ?1%5088@3@?’@@1@% Paging

fMa%r @afn RIS LoddeRidfalod ¢ héamd (olcHEh Pd?ré% R :

i's Point-to-point bi- dlrectlonal channel

B@g@ﬁ ?Vitrlﬁlng]?] !ngcéﬁlan%%ﬂt 08{ rlsgﬁ_qfh n%n% X@c%g éyaqnel

connect| anne
RCHS, eﬁtﬁmﬁﬁd}&m}eﬂld‘ﬁaﬁr@h@n@] @GQE@Hi W&h%wllddgélheﬁtfhannel
Poi nt-to-point bi-directiognal channel, dedicated ¢

omeKGH), fﬁ@ﬁen%%utﬁ?talﬁélrcéﬁor Ghanpeh ATy fhaEe Reqlpasts@hanalel

tyl 0
Pt oenniyl PRFLA AR BEk, ENERH o fopspom g st i
Chadrici BRI&THH, fof 66dgle. Tr ansport Channel s are cl assified
into DL and UL. DL Transport Channels conprises a

m c ahth&eigontRfathts ity BGk3r§hﬁh@Iunat3@f@fmﬁr¢%neranon
and a Pagl Channel (PCH), the PCH for

@mmmp Bfojege wnh@la(l cakpet tios ACRBI sdinet phannel
tohvgerr}gttlo Ad(l;? A9 CHEl)lﬂel le&%t?i%ﬁ% A aqlcee({lbl%srlgn 3§s|te|rn AMC

resour CeS can e use
Aﬁbﬁfve(}ﬂdidl,ﬂ&{dntaﬁldfcﬁdlﬁg chAanPRrIsdditidial Medihams pewer reduction, ARQ

Channe] s conpri ses a Random Access ChanneIEéRAeg%, a .
Autpneic reppahrsdrestAEccH)Brogdeaginon Rl diyandd 0B BaBascwamaaver

§t%ﬁ§%ﬁ ngeng? I&’ésl Ql‘vg}g%{y gﬁcﬁf‘%@gﬂneﬁtégn gqﬁﬁﬁm distribution

filmatiore | DM[ADO6E] divisenDhulRpl¥ acbap @l 1SC amimp foraas ind Catarpdo-
BHVP(S Cco:lgger}gt?\lfe M% Clé)P' Cyclic prefix, CPICH Common pilot channel, CPRI
Common public radio interface, CQI Channel quality indicator, CRC Cyclic redundancy
check, DCI Downlink control indicator, DFT Discrete Fourier transform, DFT-SOFDM
Discrete Fourier transform spread OFDM, DL Downlink (base station to subscriber
transmission), DL-SCH Downlink shared channel, D-PHY 500 Mbps physical layer,
DSP Digital signal processing, DT Development toolset, DVSA Digital vector signal
analysis, EDA FElectronic design automation, E-DCH Enhanced dedicated channel, E-
UTRAN Evolved UMTS terrestrial radio access network, eMBMS Evolved multimedia
broadcast multicast service, eNB Evolved Node B, EPC Evolved packet core, EPRE
Energy per resource element, ETSI European Telecommunications Standards Institute,
E-UTRA Evolved UTRA, E-UTRAN Evolved UTRAN, EVM Error vector magnitude,
and FDD Frequency division duplex.



Synchroni zati on Channel (SCH), Common Control Channel
(CCCH), Shared DL Control Channel (SDCCH), Multicast

w@wnais2&Channel (MCCH), Shared UL Assi gnnment EHEOS2909/038346

(SUACH), Acknow edgenent Channel (ACKCH), DL Physi cal
Shared Data Channel (DL-PSBéH), UL Power Contr ol
Channel (UPCCH), Paging |Indicator Channel (PICH), and
[0968] | ncﬂtiilastemptlﬁhmme[nc(udle(EIH)T Fa‘st)Fowiealtqathorn[l (086 Fixtde

UL PHY i Random A
thion OB FOR LB s 14e oS PR B P IR, GSM
GidPaCistend s MMi B QB RIRM catBRANMAR utorﬁﬁ]t‘icefé?@at request,

Subset” | ndi cator Channel (ASICH), Shared Reques

ﬁ%ﬂéﬂdwm;vtwnwangms‘ IaﬂiABﬁhmé@a@atféSléﬁérfhgh speed
UL-.P Pi |
AR K oBoT> e PER et BhsShane e HACFAtH el yplink

feiker kb BNIFFIGRPers¢ HF GElTEr Hitér@pbrﬁ’rﬁht}ﬂeitﬂﬂ Iatdthid@jpesbeol, LO
ACLR Adi acent channel | eakage rati o, ACPR Adjacent

e aeglgemnd T B gnedermed nigm MAAC Medinmeiccess coitaly MBMS
gmﬁgafé‘%%%%&%g\/ Sy W@N\ﬂﬁﬁﬁéa‘é@b%‘&&’éﬁg@&d& Emgle-

di ng, tional nmaxi mum power
AE@eﬁuy acmiorlc MEHad I tices ekatnel, Bmlﬂ)Bﬂmla@teaﬁputcmntlpleloutput,
TS Base transcejver station,

I
l ?@{ﬁa igpy mgémﬁp%wﬁ%ﬂlw&mmﬁgﬁmaﬁ q;lgty,  MOP
Mo trieR l&éggp%owac MPROMaCMAn gga,@r f&uﬁetfdnommm@mumple user

access, ntrol fornat i cator,
MiMQ,rMAS WonMckASs SCRuy QBSAIFQEEM base mlmmmﬂe piterdace,

BT T ugeah A7 aRiabn Sl egos TSP Rt frequency

8 16%‘6@5]5' PKPR®PREE-A-avd? eclﬁ)t\x%&ratg: PAR B&kab8&verace
Fouri eratg:pansform DFT- SOFDM Dggscrete Fouri er 8

tatianBB 6 HnR hypiceldero@iam chpnebdink CPRR Piiaee eommemnepntie! physical

r )

SHIRSE PRI DSORGB e,
BD@IH PRysiaedewiighk dB'ﬁtrDEMﬁhﬁﬂ[TEDCPtRAOkeS @ata doWadkgence protocol,
Digital vector signal analys EDA El ectroni c design
Bﬁggﬁh?hy@wal @W%Eﬁhféﬁébﬁlnébé’mgﬁe@%}?ﬁh%&ﬂ d AR fPrpglcator

e t
By Rkl 08 PRACH PP RE3R, KLU fmef IR Physical
wticagtcchhocé, BT FecCoding natd x padikaodr, P8 @] PERREy Bnehgpnization

E d]glﬁ égﬁ‘fﬁggl eUEIglnk c%lt?lol c lajnrn? ear(]i P-E%&—Cl %mgalll%%}mk nhared

channel.

[0069] Other terms include QAM Quadrature amplitude modulation, QPSK
Quadrature phase shift keying, RACH Random access channel, RAT Radio access
technology, RB Resource block, RF Radio frequency, RFDE RF design environment,
RLC Radio link control, RMC Reference measurement channel, RNC Radio network
controller, RRC Radio resource control, RRM Radio resource management, RS
Reference signal, RSCP Received signal code power, RSRP Reference signal received
power, RSRQ Reference signal received quality, RSSI Received signal strength
indicator, SAE System architecture evolution, SAP Service access point, SC-FDMA
Single carrier frequency division multiple access, SFBC Space-frequency block coding,
S-GW Serving gateway, SIMO Single input multiple output, SISO Single input single
output, SNR Signal-to-noise ratio, SRS Sounding reference signal, S-SCH Secondary



E- UTRA Evol ved UTRA, E- UTRAN Evol ved UTRAN, EVM Error

vector magni tude, and FDD Frequency di vi sion
wWaelphaspH068] Still yet other terns include BEIT/B82D9/038346

Fourier transform FRC Fi xed reference channel, FS|

Frame structure type 1, FS25Frame structure type 2,

GSM d obal system for rmbl | e communi cation, HARQ

s¥niohiodizatiowsghalcSUSYBED Sieglaestr, MADD, MR Ranedivision duplex,

iﬁi‘i%’ &%{%ﬁp“léﬁ% B”E‘?‘E?i@t‘ a%&@%& ‘%ﬁggij gat 3 .;EEBS’%%H%& channel,

ASOREMnic Afiddiah, ?P&%léé@ﬂnhﬁiﬁld%ﬁgﬂfsei“ecﬁﬁ&@?ys Asédchation, TTI
| nverse F | OT Interoperability test nt er net

Emﬁmiﬁéilon ting inteedl, YEEDplink mntrOLm@mamngEéﬁw equlprnent UL

C.Medium access ¢
B BBt RS MR AR ER AR Lo BB od Mt Biinfe, umm

DWe- nﬁbﬂ@b@ﬁﬂmuetiwswehmm&l mbybiid wwcbmmicaﬁb@wgdem UTRA
M MO Mul tiple input nultlﬁée output, M SO Multiple
Uﬁ}y@fsakﬁeﬁsqit@alorath@@pcGSWET B anfv?fsﬁléﬁ%?é%@ﬁﬁdlé egesy network,

VM N W B D S AR AR ?%?fet 4e08

Open, base ion ar ch| ect er f.ace,
ki gonal It} aﬁa@ﬂ@%ﬂwgﬂ&ﬁ S ?Sﬁfl’@%f l%f‘gemej*-ﬁsmectwn witha
{FhHAGORAmiiA A QHE BRY bEkMEEPR AW SbBMEa AGG U Sice, RARBscriber unit,
Peak-t o-average power rati o, PAR Peak-to-aver age

subsergher IS’B(IHH thqks, tiopy mablé%x@qw@h st staporg@E@bic terminal, access

Eﬁmlna T 1 ont 50| tpl}lﬁl T Ch%ﬁ g r(FF a cellular
e & 8mt1rol’ ofpaL G Ay ea‘i%lé’ anEFT d98LS AP Agelly
felr@ﬂaﬁé a cBMté?BMfdn@&i S&keion IThikikti GOProtdb] (Slaﬁplﬁine PBless

Packet data convergbence rot ocol , PDSCH Physi cal

leselipPmiVEha petionahide 2 hamdheld dokips having wyisiass cgmeption
LR A DA, 0 B R o EACH PO e it

g hasirdeVice RIM., PPEMIOIN crgd natather provdbdayg davicdRoBattted to a wireless
Primary synchroni zation signal, PUCCH Physical uplink
B8AEToi channel, and PUSCH Physical uplink shared

fvapel [Q/R)%Hvega ctstcﬁftﬁ@clh%g!ﬂ;b?gjre%%%ﬁé{ﬁﬁolemented as

anpl |tude modul at’i o hi f
keythvg, afpaGithRanatinicad cessfahannshg sddarRadi graramoessd/or

LR PS5 R R fpmomain

R¥keoReS &InBRE & cHMpStEF GNBRAtputiiR 0RpondRNGo RaficthRAEVMIUK aspects of
the claimed subject matter. The term "article of manufacture" as used herein is intended
to encompass a computer program accessible from any computer-readable device,
carrier, or media. For example, computer readable media can include but are not limited
to magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips...), optical
disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart cards, and flash
memory devices (e.g., card, stick, key drive...). Additionally it should be appreciated
that a carrier wave can be employed to carry computer-readable electronic data such as
those used in transmitting and receiving voice mail or in accessing a network such as a
cellular network. Of course, those skilled in the art will recognize many modifications
may be made to this configuration without departing from the scope or spirit of what is

described herein.



controll er, RRC Radio resource control, RRM Radio

resource nmanagenent, RS Reference signal, RSCP
woe@enuses si gnal code power, RSRP Ref erence siBECEUS2009/038346

recei ved power, RSRQ Reference signal received

quality, RSSI Received sigrfl strength indicator, SAE

System architecture evol ution, SAP Service access

H872) , SC- ABNKedSinrilghk epelanatiperthd teems Ecroypaghient, S Troodule,” “system,”

nultiple acce SEBC ce-frequency bl ock codin

elfr8 ro i Rt edlyion SR et G G Pib" Sner

Rt RUEC, a SbRbIndHi b Ehdr P afill BeHeare Wobtkare, MNBb frware in execution.
Si gnal -t o-noi se ratio, SRS Soundi ng reference signal,

BoiSaimpie; 6 sdaipgRsm oty i buitis oot lsnigaeddp besg, apoesirpgiieg on a

user M MD. TDD Ti .di vi sion I Ti pe
RS s POy oo Bt e ritrend ML B0 5, ppqgram.

HENSPItpEdaBielay JiSITaedtiohCedth apepplidatad hdRinglob/s server and
Tel ecommuni cati ons Technol ogy Association, TIl .
the AYAT Sy ko GATPRONFR PRPe” MQUSICOPPRGIIS WayiEasisle within a process
r

OB o el aftEl LR ory o PP s R ik Gnor
divaibneld, bethEnWivbroanmobdtoreplzegadband, UMIS Uni ver sal

nobil e tel eco i cations system UTRA Universal
@é’??bst (1 alV AATP<AE deEE bedAIRR GRS cEAPP I Pt @ GrimapTe
LG AnRAEE 36is NFIWRIK  noY PoSs MR I e s&ii B le PRk ¥4 861 combination
W CDVA W deband code division nultiple daccess [0070]
of cangpomente dr tisthodvlmgics dier raspeses of daseriles thd dfexnivetieiod
in.connectigon wth a ternjnal,. termnal. can al so.b
PEpEfPEac: bt au® ol Syiahnl T ey Beoiiz SRRy Bpipaper
EthbinatfoM 968 ;pgl%ﬁut&lcﬁﬂs lo®RaridRRIMR k@i £8 posERE! Accordingly, the
device, renpte station, renote termnal, access
descrbeth¢mbaghments areninieagicd tggp@;br@getht sucly plteragens, modifications and
equi. t use evi ce e cell r .1.el ephape
SR B ot B PG e Sord it et e iy B Gmore, 0
{hSlcR)enpihantic t@mitinchéss id wedlin tieep tHoWetalilcd daddrPrion ar the

PDA, a handhel d device having wreless connection
elaimam pyGht torm 5 intsadedtofetinglisie e mpper singilag &0 thertergt

(R R ks LI ERHE R h P i s Ford in
cleamnected to a wirel ess nodem [0071] Moreover,

aspects of the clained subject matter nmay be

i npl enented as a nethod, apparatus, or article of
manuf act ure using standard progranm ng and/ or

engi neering techni ques to produce software, firmare,

har dwar e, or any conbi nation thereof to control a

comput er or conputing conmponents to inplenent various
aspects of



the clainmed subject matter. The term"article of

manuf acture"” as used herein is intended to enconpass a
W@ 209p2ese8 pr ogr am accessi bl e from any conput er PCEHS209/¢38346

device, carrier, or nedia. For exanple, conputer

readabl e medi a can include2But are not limted to

magneti c storage devices (e.qg., hard disk, floppy

di sk, magnetic strips. .cLAIMF i cal disks (e.g.

conpact disk (CD), digital versatile disk (DVD). ..),

smart cards, and flash nmenory devices (e.g., card,

stick, key drive. ..). Additionally it should be

Sfpr saildimed it hat a carrier wave can be enployed to

carry conputer-readabl e el ectronic data such as those

used in transmtting and receiving voice mail or in

RCCes Al g lassBmMIHcatiidmathod, GRlirids network. O

course, those skilled in the art wll|” recogni ze many

nodi f employogs: pragesbe craddingsomipiier corrhifagleriastiustions stored on a

wi t hout d rting frgmthe scope. qr irit of what is
bRt Lt ob95m Romplelint e flebagafiscat s on
the t g&iEPating QYPIRNGAM:s for a h€s genefStNMaskinl i eister output
and the like are intended to refer to a

EURPUY il onepraneld veplort yid ei t her hardware, a

combi AaL L0 Olhe ALY L8NG IEh NRFEtar RELNAN Bart 8F the output
sof twar e i n execut i on, SFor exanp?e, a comnpone may
belucdunld thevéredrs! i mted to being, a process running on

a processor, a processor, an object, an executable, a
thread of execution, a program and/or a conputer. By

way ofp Hl%ﬁro?‘claﬂﬂq ﬁ%%m@fk AP Bl Cel et LD Bie ggllyﬁomial.
Server ‘and the servef can be a conponent. One or e
conmponents may reside within a process and/or thread

f executiqn and a co nent nay be |l ocalized on one
gonpufﬁ? msRAN CHITEr [ BEBEP BET WS HETER NG ON R BF Blore m-parameters

FRMRUB [ Shce [BR43br What has been descri bed above
i ncl udes exanpl es of one or nore enbodi nents. It is,

of course, not possible to describe every conceivabl e

onbi nati o f .c nents or t hodol oqi es, for
fur podasmsthod oL el An e etrTana o BRuN I B oa hdrye Gold
Rifueide of ordinary skill in the art may recognize
that many further conbinations and pernutations of

vari ous enbodi ments are possible. Accordingly, the

31 or S01 ReOaRR LIRS Pl RO SRR ARG B PO

vpdridion dfhe lcapt tivotseBd ticaparafictédde appended cl ai ns.
Furthernmore, to the extent that the term"includes" is
used in either the detail ed description or the

6. The method of claim 1, further comprising generating the cyclic shift via a

modulo-2 adder.

7. The method of claim 6, generating an additional polynomial value via the

modulo-2 adder.

8. The method of claim 1, further comprising applying differing mask values to at

least two sets of m-sequences.



claims, such termis intended to be inclusive in a
manner simlar to the term"conprising" as
WO e@ap2a8es ng” is interpreted when enpl oyed as BCT/US2009/038346
transitional word in a claimCLAI M5 Wiat is clained
is: 1. Awreless comunicaBions method, conprising:
enpl oyi ng a processor executing conputer executable
Pnst r lib¢ methedsif olaed 1ofurther omppriseng gaaddink @ns bomagesequence

EedLun}to.inplenent the follow ng acts: generating
O URRIGYSS for a sequence generator by masking

shift register output values with one or nore vectors;

and forwardi ng the sequence generator to a future '
$0.at eThagethodef ghum lofurtheecanpiing seuctiéivg gne ot mere cell-specific
%?Cﬁ%kﬁp %h ?hqnpgthod of claim1l, the vectors are

S RE i P R Prul ti - bi t pol ynom al. 3. The nethod

of claiml1, further conprising generating one or nore

m paraneters for the sequence generator. 4. The met hod

&t cl Aherngthod of claimp dr BECEAMRIIENEBIASTAHBE OB ORMEER repRyrce

r . The nethod of claim4, the
%%?gkgggﬁgﬂ%ggﬁgﬁgggﬁggmby an excl usive OR operation
of at least two sets of the mparaneters. 6. The

t hod of cl ai , further conprising generating the
i@m i %h%meﬁ\oa\ﬂrpa}aaﬂ&oémhsr SOTRRIEAE EPUTAPRE ORE OBt ogonal
chRt Bfhinganefidid ng an additional polynom al value via
t he nodul ©-2 adder. 8. The nmethod of claim1, further

conprising applying differing mask values to at | east

Hir S eharol PR de et r e thoniouTGiuier disabling

QRBhRAnddifpbpigs. 10. The nmethod of claim1, further
conprising generating one or nore cell-specific

sequence hoppi ng functions.

14. A communications apparatus, comprising:

a memory that retains instructions for generating cyclic shifts for a sequence
generator by combining shift register output values with one or more vectors and
starting the sequence generator at a future state based in part on the output values and
the vectors; and

a processor that executes the instructions.

15.  The apparatus of claim 14, further comprising one or more m-parameters that are

employed for the sequence generator.

16.  The apparatus of claim 15, the m-parameters are combined as a set to form a

Gold sequence.

17.  The apparatus of claim 16, the Gold sequence is formed by an exclusive OR

operation of at least two sets of the m-parameters.

18.  The apparatus of claim 14, further comprising a modulo-2 adder to generate the

cyclic shifts.



11. The nmethod of claim1, further conprising

generating one or nore resource specific sequence
woepmpieeg2$ uncti ons. 12. The met hod of clai m 1, PETIDS1089/038346

conpri sing generating one or nore orthogonal cover

hoppi ng functions. 13. The2fethod of claim1, further

conprising automatically enabling or disabling

$2queAcenmadesatioop ppragatusl 4omArisiogmuni cat i ons

apparatus,.c rising. a meno that retains ,

st r BEPAE B PiedBASPER YR Gper MIGRery Snig pegiors
SequeneenIBN BERtAgnc P Mdr&mDghrehbibts ih @8dodMice MHhRKE vectors;
val ues with one or nore vectors and starting the

gwhjuence generator at a future state based in part on
the out put.val ues and t vectors:. and a processo

that B ol SHREe ARG s FERE M it AT DuBREFERES s
pirainBiclsd and thetvbetorsconpri sing one or nore m paraneters
that are enpl oyed for the sequence generator. 16. The
apparatus of claim15, the mparaneters are conbi ned

-3 $6L. 10,1000 A0l (REAYERRRetord fro LUSIARPREALUS, B
i m o MR B b i

&ol d sequence 'Is forned by an exclusive
Sduogxes dtat are cdiplafed|te &sin 4 Goldelseet. t he m par aneters.
18. The apparatus of claim 14, further conprising a
nodul o-2 adder to generate the cyclic shifts.19. A

COMUR| ARG RRABR AL MM, GRS Ng: means for
shifting register output values wth one or nore
vect omgsking engsstéroutpye meluat wiily ooner mpremmcwrsn par anet er s

in ac%f.dance with the vegtors; %ﬁd means for setting

a fut e P T BASEYPHARTET? MGtr? 8“%?u‘i’%‘%&he\7§iﬁ8§s M he

npar ag@Rtigy $scqabitbelRBerdRE t@fuBure 3Rtc TREd BPRA & WS offput values, the
claim19, the mparaneters are associated with a set

ofpasemeierse el thaaectarse enpl oyed to forma Gol d
sequence.

22. The computer-readable medium of claim 21, employing an adder to perform a

cyclic shift operation.

23.  The computer-readable medium of claim 21, further comprising configuring the

sequence generator via a polynomial value.

24. A processor that executes the following instructions:
adjusting register output values according to one or more vectors;
sequencing one or more m-parameters with the vectors; and
clocking a sequence generator to future state based in part on the output values,

the m-parameters, and the vectors.

25. The processor of claim 24, further comprising generating a Gold sequence from

at least two m-sequences.



21. A conputer-readabl e nmedi um conprising: masking

regi ster output values with one or nore vectors;
w@odongpsethe or nore mparameters i n accor danceP@i/UR2p91@es38346

vectors; and setting a sequence generator to future

state based in part on the3Butput values, the

m paraneters, and the vectors. 22. The

2@npuierielemsdabineumetion medfods canpnigdg: enploying an

adder to perfo clic ift eration. The .

conpuBERrPER AT BITANRCT b SR RN polRomial and a

6By dIRisAg; confi guring the sequence generator via a

pol ynom al val ue. 24. A processor that executes the

f ol I og#netptingstseeand maskingadictes fionythe sgiusnes gangrasertpolynomial and

val ue to one or nore vectors; sequencing
one 8 Cﬂ% El#itﬁ’gfiameters with the vectors; and

cl oc kbrﬁﬁloﬁw@&ﬂéﬂ i€ n D) §6H Enatkih® vEdidrub ensk 3hift rogiseE output
part on the qutput values, the mparaneters, and the
v@e%@ $btagpa fings eu&wbﬁaé@,%md ?b$eC@1|1(bPWP‘2t4Vahf6u fherfupt output value and

OTRL 3 Mo IS IEE Ak ot Rl RCMENE LA Ayl east

two mseq ences €ss conmmuni cati on net hod,
conprising: generating a first masking vector fron1a

SROMeeSanSL R 0 00l Yot o 200 & LTSk S o

§eﬁﬂé1ﬁﬁ&r€at9§@§£t%ﬁfonp§é MapE al and a second cyclic
shift; and enpl oyl ng the first and second nmaski ng

vector to mask shlft reglster out put values to obtain

P st The P dost B Becibnd: CEiBRipectiRiareyTinglind ond outpu

eﬂﬁé%y&@até@s%ﬂﬁrr%d%nﬁsehuéﬂéée sequence state. 27. The
met hod of claim 26, further conprising adding results

of the first output value to create a first random

38 or 1 np s DG PR TP SR ThE R SR semvirive
to creeus far §@&Mﬂlgfa&|ﬁ§0ﬁh§@%ﬁ¢&ﬁ from a sequence generator
polynomial and a first cyclic shift;

means for generating a second masking vector from the sequence generator
polynomial and a second cyclic shift; and

means for processing the first and second masking vector to mask shift register

output values to obtain a first output value and a second output value that are employed

to generate a Gold sequence.

30.  The apparatus of claim 29, further comprising a component to add results of the
first output value to create a first random sequence and for adding results of the second

output value to create a second random sequence.

31. A computer-readable medium comprising instructions which, when executed by
a computer, cause the computer to perform operations including:
generating a first masking vector from a sequence generator polynomial and a

first cyclic shift;



29. An apparatus operable in wreless comunication

system conprising: neans for generating a first
wore®Rrizg28/ect or from a sequence generat or pol yPomis1009/038346

and a first cyclic shift; means for generating a

second masking vector fromPlhe sequence generat or

pol ynom al and a second cyclic shift; and neans for

pr oc eggicrginghssefandshasking wetoo fichnnths sequypnvegdneratorpogeminial and

shiftdre isli1 ~output values to obtain a first output

¢ 85998 &Kd'C gbcond out put val ue that are enployed to

gener &h?lo@in%qhéj file AUERLEnd AlskilHPcARRB MK Shidf regis@E Butput

29, furthér conprising a conponent to add results of

v#pesto obtaipy fipih ouipat Yfguft ndeg wegord autbitraue; andom

PRt S e N Al R LD

g@hput er - readabl e medi um conpri sing i nstructions

whi ch, when executed by a conputer, cause the conputer

to pefrdBRHTGPRISHTS O S SEPFRUTRE VaBise FoxgP#E 2 acgong ggndom

5%3511&9 vector from a sequence generator polynom al

a a first cyclic shift;generating a second maski ng

vector fromthe sequence generator polynom al and a

cond cyclic shift; enployi the first and .second .

ski ﬁae %je%?r-ltead%%wgglﬁmy of Gl S Bt epTEriv A BUSTHRE o
eRIQuéhct iodt atQdsPHio MAlHBRRY a second out put val ue;
addi ng conponents of the first output value to create

a first random sequence; and addi ng conponents of the

z con% out%utt val ug@.to cr?ate a_second r%?dom .
quenCéPPY3US PREATGAP B "er- T EYRBIUE Aetht TGt CINRI'E:
31, fuptdiessoL RBRfigEbMEbrgenerating a Gold sequence from
at | east two msequences. 33. An apparatus operable in

a Wi r génssring@rtrmakingoyecty Sroahg seiRed ginpgtorpolynomial and a

essor...configured for: generating a first nmasking
glésg?%cﬁlséfsbgﬁw a sequence generator polynom al and a

generating a second masking vector from the sequence generator polynomial and
a second cyclic shift;

shifting the first and second masking vector with shift register output values to
obtain a first output value and a second output value; and

generating at least one pseudo-random sequence from the masking vector and

the shift register output values.

34.  The apparatus of claim 33, further comprising processing at least one m-

sequence value in accordance with the first and second masking vector.

35.  The apparatus of claim 34, further comprising generating at least one Gold

sequence value.

36. A communications method, comprising:
employing a processor executing computer executable instructions stored on a
computer readable storage medium to implement the following acts:

generating cyclic shifts for a sequence generator; and



first cyclic shift; generating a second maski ng vector

fromthe sequence generator polynom al and a second
weywbizosshi ft; shifting the first and second nNMeSKUSIP09/038346

vector with shift register output values to obtain a

first output value and a sé8ond output val ue; and

generating at |east one pseudo-random sequence from

t he nbskwhning/ectdoramiv sdyaesdes fwtithiretpe st@renouiggnatator by setting a

val.ues. 34. The ap. us of claim 33, further

28 ????%ﬁa%yﬁéégggggngeP@E%t one nsequence val ue in

accordance with the first and second nasking vector.

35. The apparatus of claim34, further conprising

gener &h¢ mgthet of glagn 36ntbe B satederends omp gener@@g polynomial, a

co ni-.cati o net.hod, conprising: enploying a

prBRa e sRra R T e smitihet BRI S8R T nstr ucti ons

stored on a conputer readable storage nediumto

i mpl enent the follow ng acts: generating cyclic shifts

$or aThegtwdof glie B4t BrtherGrmmisie WHIEONS<E Hys e AhByameters to

RO S LD PEPURIAE ORI O L AR i and
dihplogrizighbelbias arcl taiimitidloze théshiftutgister sdgt e depends on a
generating polynom al, a nunber of steps of forwarding
required, or an initial state. 38. The nethod of claim
36, further conprising using one or nore m paraneters

to generate a consecutive sequence of bits occurring
before the desired future state and enploying the bits
and to initialize the shift register stage.



