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bandw dt h. 00051 Generally, a wre|ess mJI t pl e-access conmmuni cati on
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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.c., 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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[0011]FIG 1 is a high level block diagramof a systemthat enploys
scranbl i ng sequence conponents in a wreless conmunications

envi ronndQ 2009/0098] FIG 2 is a systemthat illustrat eBCHOSOI%IBBI4Ar Y
scranbl i ng sequence generator for a wireless system [0013]FIG 3
illustrates exanpl e sequence pr ocessi ng aspects for a wireless
comuni cations system [O0014]FIG 4 illustrates an alternative
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for wirel ess communications in an efficient manner. In one aspect, a
wi rel ess conmuni cations nethod is provided. The nethod incl udes
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I nstance, ﬁgﬂtoq@(\ﬂnq)% it or ARl % a specified future state, where respective sequence
bits from the generators can be output from then on. To perform this fast forward
function efficiently, it is beneficial to provide a method that can jump to a future state in
a substantially rapid manner. Different cyclic shifts of Gold sequences can be
generated by masking shift register output values with desired vectors and with modulo-
2 adding the result, for example. This method can also be employed to generate
multiple cyclic 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.
[0019] 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.



5 an access termnal (also referred to as term nal, user equi pnent,
nmobi l ity managenment entity (MVE) or nobile device). The base station
120 communwoabmws2dases t he device 130 via downlink 140 anccrasedvessfat a
via uplink 150. Such designation as uplink and dowlink is arbitrary
as the device 130 can also transmt data via downlink and receive
data via uplink channels. It is noted that although two conponents
120 and 130 are shown, that nore than two conponents can be enpl oyed
on the network 110, wher [ I al so be
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conponents) is provided Soiﬁgenerate random Gol d .(or ot her type)

sequences i H°E EFPIEPY (HERCSS pemmunigeliony exitonment. \sed her ei n,
the term scign| i ng SEqUENSEsHAAPORENLstHRR afbxdnfDars3PrahBihd dfuence
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sequence gememaupgpiidngsysem.ti ple cyclic shift hypotheses. In order to
i nprove ran i,zation ence generators (of..other conponents) can
be fast forﬁ@rpéﬁd to gl(};%g@fsfliaec(sjg?%}Clljrrlaewgtscér%rél ]f%gsseglﬁe&%g%‘ﬁ@?%%cri bed
wi th respecf0dis] Fi g. PIGhéliwratepherielseapeainivRioseaehog for bk blifom
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As will be described in nore detail below, various mcodes can be
selected to determne a desired fast forward starting point for the
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network 110 to a second device 130 (or devices). For instance, cach device 130 can be



coefficient is '"1' and no connection if the coefficient is 'O

[ 0028] As noted above, the scranbling sequences can be |nd|V|duaI|zed
by the choveoeotofizasise regi ster outputs. Since 50 shift regiustis/esiar
ot her nunber) are available, 50 selector bits can be provided,
yielding 25 different shifts. The alldbcation of the controlling 50
bits is defined as follows. The 50 bits are divided into the first 2
bits that armagcessdevenh] (alkrercfrenct] teladtetmenglnaser @qu@mdmg nodbality elahagegreat
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shown, that more than two components can be employed on the network 110, where

such additional components can also be adapted for the wireless protocols described
herein. As shown, a scrambling sequence component 160 and 170 respectively (or
components) is provided to gencrate random Gold (or other type) sequences in an
efficient manner. It is noted that as used herein, the term scrambling sequence
component 160 or 170 can inciude generator and/or decoder aspects. For example, the
component 160 can be a generator of random sequences, whereas the component 170
could be a decoder of random sequences, for example.

10023] In general, the scrambling sequence components 160 and 170 provide
concurrent random sequence generation for multiple cyclic shift hypotheses. In order to
improve randomization, sequence generators (or other components) can be fast
forwarded to a specified future state (as shown and described with respect to Fig. 2
below), where respective sequence bits from the generators can be output from then on.
To perform this fast forward function efficiently, it is beneficial to provide a method
that can jump to a future state in a substantially rapid manner. A plurality of different
cyclic shifts of Gold sequences can be generated by masking shift register output values
with desired vectors and with modulo-2 adding the result, for example. This method
can also be employed to generate multiple cyclic 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 basc 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,
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a wireless network card, a computer (including laptops, desktops, personal digital
assistants (PDASs)), mobile phones, smart phones, or any other suitable terminal that can
be utilized to access a network. The terminal accesses the network by way of an access
component (not shown). In one example, a connection between the terminal and the
access components may be wireless in nature, in which access components may be the
base station and the mobile device is a wireless terminal. For instance, the terminal and
base stations may communicate by way of any suitable wireless protocol, including but
not limited to Time Divisional Multiple Access (TDMA), Code Division Multiple
Access (CDMA), Frequency Division Multiple Access (FDMA), Orthogonal Frequency
Division Multiplexing (OFDM), FLASH OFDM, Orthogonal Frequency Division
Multiple Access (OFDMA), or any other suitable protocol.

[0025] Access components can be an access node associated with a wired
network or a wireless network. To that end, access components can be, for instance, a
router, a switch, or the like. The access component can include one or more interfaces,
e.g., communication modules, for communicating with other network nodcs.
Additionally, the access component can be a base station (or wireless access point) in a
cellular type network, wherein base stations (or wireless access points) are utilized to
provide wireless coverage areas to a plurality of subscribers. Such base stations (or
wireless access points) can be arranged to provide contiguous areas of coverage to one
or more cellular phones and/or other wireless terminals.

[0026] Referring now to Fig. 2, a system 200 illustrates an example sequence
generator for a wireless system. A PRN scrambling sequence generator structure is
illustrated by the system 200. The system 200 is flexible to enable generating
scrambling sequences for curent applications and also for new applications that may be
added in the future. At various instances of the transmit signal generation process,
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.



'0110" PDSCH ' 0111" PUSCH ' 1000° O her Reserved Table 2 Channel Type
Val ue Assi gnnent Note that 10nms periodicity can be assuned for:
PRS ( nor mavo amdi1msgisended CP), PDCCH, PDSCH, PUSCH. Al s®CTARIS9/038346
periodicity can be assunmed for PBCH For PCFICH PH CH and PMCH a
deci sion on the scrambling periodicity is to be made. The

channel -specific fields can be defined separately for each channel
type as sholi®2Bkl ow. A bparamseerenpierbdre cobldyied 8s BsbasiCscgniingrende. | Hor2

Subfrane | Ddﬁfe%ﬁgpﬁboéeg different cyclic shifts of the same sequence are used. The underlying
assumption is that the different shifts of the same sequence are sufficiently de-
correlated. The shift register sequence length should be sufficiently large, In the
example shown at 200, assume a 50-bit shift register, which is capable of generating a
sequence with a period of 2°°. The generating polynomial
G(x) =57 + g4ox™ + g,gx™ + ..+ gox% + g x +1 can be the same for all applications, which
avoids having to reconfigure the shift registers. The shift register can be set to the same
initial stage for each application, if desired. The different cyclic shifts can be achieved
by modulo-2 summing certain register outputs, where the choice of which register
outputs to be included in the sum controls the cyclic shift selection. An example
architecture is provided by the system 200. Note that each of the polynomial
coefficients (at reference numeral 210) g4...g», 2, represents a connection if the
coefficient is ‘1” and no connection if the coefficient is *0°.

[0028] As noted above, the scrambling sequences can be individualized by the
choice of the register outputs. Since 50 shift registers (or other nurnber) are available,
50 selector bits can be provided, yielding 2°° different shifts. The allocation of the
controlling 50 bits is defined as follows. The 50 bits are divided into the first 2 bits that
are reserved, the next 4 bits that are the channel/signal type, and the remaining 44 bits

that are allocated in a channel/signal-specific manner. This is shown in Table 1 below.

Field Sequence | Number
selector of bits
assignment
Reserved Hlyg. il 2
Channel/signal type Ty .. by 4
Channel/signal- My 44
specific ficlds

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°




4 Frequency +1- 1 Reserved 25 Table 3 PRS (normal CP)

signal -specific Fields Par amet er Nunber of bits Cell ID 9 Antenna
| D 2 Subf re@eoobmzod2sSynbol 1D 4 Frequency +1- PCT/US2009/038346
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CP)

PDCCH ‘0010°

PCFICH ‘0011°

PHICH ‘00100°

PBCH ‘0101°

PMCH ‘0110°

PDSCH 011y

PUSCH ‘1000

Other Reserved

Table 2 Channel Type Value Assignment
Note that 10ms periodicity can be assumed for: PRS (normal and extended CP),
PDCCH, PDSCH, PUSCH. Also, 40ms periodicity can be assumed for PBCH. For
PCFICH, PHICH and PMCH a decision on the scrambling periodicity is to be made.
The channel-specific fields can be defined separately for each channel type as shown

below.

PRS (normal CP) signal specific fields:

Parameter Number of bits
SSC ID 8
Antenna 1D 2
Subframe ID 4
Symbol ID 4
Frequency +/- 1
Reserved 25

Table 3 PRS (normal CP) signal-specific Fields

PRS (extended CP) signal specific fields:

Parameter Number of bits

Cell ID
Antenna ID
Subframe ID
Symbol ID

Frequency +/-

— e O

Rescerved

24

PDCCH Channel-specific fields:

Table 4 PRS (extended CP) signal-specific Fields

Parameter Number of bits
Cell ID 9
Subframe ID 4
Symbol ID 4
Reserved 27
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Table 5 PDCCH Channel-specific Fields

PDSCH Channel-specific fields:

Parameter Number of bits
Cell ID 9
UE MAC 1D 16
Stream ID 1
Code block ID 6
Reserved 12

Table 6 PDSCH Channel-specific Fields
Note that the table above assumes the possibility to have a PDSCH scrambling
that is a function of the Cell_ID as well as of the UE MAC ID.

PBCH Channel-specific fields:

Parameter Number of bits
Cell ID 9
Frame ID 2
Subframe ID 4
Symbol ID 4
Reserved 25

Table 7 PBCH Channel-specific Fields

PCFICH Channel-specific fields:

Parameter Number of bits
Cell ID 9
Subframe ID 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




Tabl e 5 PDCCH Channel -specific Fields Par anet er Nunber of bits
Cell ID9 UE MACID 16 StreamID 1 Code block ID 6 Reserved 12 Table
6 PDSCH Chvemp@basypeci fic Fiel ds Not e t hat the talrkexsbmymesssis
assunes the possibility to have a PDSCH scranbling that is a function
of the Cell ID as well as of the UE NBC |ID.

PMCH Channel-specific fields:

Parameter Number of bits
Cell ID 9
XX XX
Reserved XX

Table 10 PMCH Channel-specific Fields

PUSCH Channel-specific fields:

Parameter Number of bits
UE MAC 1D I6
Code block ID 6
Reserved 22

Table 11 PUSCH Channel-specific Fields
[0029] The sequence generator can be reset at the beginning of each application
of scrambling. This can be performed once at cach symbol for the downlink (DL) RS,
and once for the code block in the case of the PDSCH, for example. For the scrambling
of binary encoded bits, one scrambling bit can be taken for cach encoded bit. For the
generation of the PRS sequences, two scrambling sequences can be generated,
distinguished by the Frequency +/- bit. The first sequence can be used to scramble the
‘positive frequencies’ starting from the smallest positive frequency and mapped to DL
RS tone indices in the order of increasing frequency. The second sequence can be used
to scramble the ‘negative frequencies’ starting 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 [ongest scrambling
sequence. For shorter sequences, the initial part corresponding to the appropriate length
18 taken. Tt is also possible to have multiple instances of the shift register, one for cach
application, which may fit certain hardware architectures more suitably.

[0030]
illustrated. In an LTE system, in particular the LTE uplink (UL), the resources used for

Turning to Fig. 3, example sequence processing aspects 300 are

demodulation reference signal (DM RS) and the various control channel spreading

signals are to be randomized. This following describes mechanisms and techniques to
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achieve this goal by utilizing various pseudorandom sequences and deterministic
sequences. Optionally, technigues to support an easy-to-implement cell planning are
described. Alternatively, uncoordinated allocation can also be supported by the
mechanisms described herein.
[0031] Various uplink (UL) sequence hopping aspects are provided. The
following design criteria may be applied:
* Simple arithmetic to compute Physical Uplink Control Channel (PUCCH) and
Physical Uplink Shared Channel (PUSCH) aliocation parameters in every
symbol

o Flexible PUCCH cyclic shift — orthogonal cover allocation. The hopping pattern
is independent of the overall allocation strategy (CS-OC map). The UE
determines its own initial parameter set; it does not need to determine what

strategy was used to optimize the cyclic shift and orthogonal cover allocation.

¢ A single set of rules for either the cell specific hopping or the resource specific

hopping case

[6032] At 310 of Fig. 3, sequence hopping considerations are provided. For the
PUCCH and PUSCH, a set of possible reference signal (RS) sequences denoted by their
sequence index can be defined for each possible resource block (RB) allocation case. In
the case of the PUCCH, the same set of sequences can also be used to convey control
information.

[0033] Assume the following:

e For Ny, <5, 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, >5, 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 arc 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).
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e For N, > 5, the UE uses the first sequence index in the signaled sequence

group in the first slot of the subframe and it uses the second sequence index in
the signaled sequence group in the second slot of the subframe. Therefore, the

UE alternates between the two sequences defined for the sequence group.

If it is desired to have more sequences (e.g., more than two) per sequence group for

some N, > 5 then the UE cycles through the sequence indices in a similar manner. If
there arc m indices per sequence group, e.g., the set of indexes is {ko,kl,...,km_l} ina

given sequence group, then in the i™ slot of a frame, the UE would use the sequence

with index k,

moan - 111 the first slot of a frame, &, would be used.

[0035] When sequence hopping is disabled, the UE uses a single sequence based
on the signaled sequence group for the RS and the control data modulation. The generic
scrambling sequence generator (Gold sequence) can be used in order to generate the
index hopping sequence, With sequence hopping enabled, the UE employs the PUSCH
RS sequence index as determined by the scrambling sequence generator output. The
sequence generator can be initialized at each subframe boundary and clocked once in
each slot, for example. At initialization, the 33-bit seed sequence is constructed

according to the following:

Initializer Bit | b, by | by.by | by bys | by b,..b,
Value 0,00 |00l |00,.,0 | Subframe ID | Cell ID

Note that since the subframe 1D is part of the initialization bits, the resulting sequence

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

where i is the number of slots per frame, then the PUSCH sequence index &, in slot i is
7
determined as &, = [ZSSM . 2']mod(m -30) (e.g., taking consecutive bytes of the
1=

scrambling sequence, one for each slot and take the corresponding integer value modulo
the total number of sequence indices) where 2 is the number of sequences indices per

sequence group. Note that:

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

control sequence index as determined by the scrambling sequence generator output.
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The sequence generator 1s initialized at each subframe boundary and clocked once for
each symbol, for example. At initialization, the 33-bit seed sequence can be constructed
according to the following:

Initializer Bit | b,,..5y | byy..Dyy | by by | Dy by...b,
Value 0,00 | 0,01 0,0,...,0 | Subframe 1D | Cell_ID

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

is one frame (10ms). Suppose the scrambling generator output is ,,S,,..., S, where v is

the number of symbols per frame, then the PUCCH CGS sequence index k; in symbol i

1
is determined as k&, = [ng_n ; -2’]mod30 . Note that from the sequence index
1=0

generation purposes, the RS and control symbols within the PUCCH are not
distinguished.

[0037] At 320 of Fig. 3, cell-specific shift hopping considerations are described.
In general, cyclic shift hopping is not provided for the PUSCH RS. The cyclic shift is
either explicitly signaled in the assignment or otherwise it is set to a static value
conveyed by higher layer signaling. For the purpose of inter-cell interference
randomization, a cell specific cyclic shift offset sequence can be provided. In order to
simplify implementation, assume that for the cell specific cyclic shift application
purposes, the RS and control symbols within the PUCCH are not distinguished.

Let [, be the cyclic shift offset in symbol i. Assume /; € {0,1,2,...,1 1} And if the cyclic

shift in a symbol is u, before applying the cell specific cyclic shift offset then it will be
{(I. +u,ymod12 after applying 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 | by,..by | by..By; | Dag by | By by..b,
Value 0,0,0 01,0 0,0,...,0 | Subframe ID | Cell_ID
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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
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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 4/ for slot i and

orthogonal cover index j is determined as
J 0 if j=0
To@2-i-(j+D)modl2 if j>0
For which the orthogonal cover index j is mapped to spreading sequences as shown

below
J=0 +1+14+1+1

j=1 +1-1+1-1
j=2 +1+1-1-1
Jj=3 +1-1-1+1
The cyclic shift offset d/ for slot / and orthogonal cover index j is determined as
d/ =(4-i- jymod12
For which the orthogonal cover index j is mapped to spreading sequences as shown

below
j=0 1 I 1
j=1 1 e e
j=2 1 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
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[0036] Wth ma&ng@da@q@ieﬂ@n@m@mﬁgﬁ)h@ eddh ORIRBENY BedvB GurRkiClite RS AR d
control sequence index as determ ned by the scranbling sequence

gener at or o6¢lpdihis appyoacipiproyerves degmemupsiisiobyeeygd aghagpnal covers that may

have been used. The cell specific orthogonal cover offset index is determined by the
scrambling sequence generator output. The sequence generator is initialized at every
subframe boundary and clocked once in every slot. At initialization, the [33]-bit seed

sequence can be constructed according to the following:

Initializer Bit | b,,..0, | by..ho; | Dogendy | Blondy by...b,
Value 0,0,0 1,0,0 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 Sy, 5,00 S,

where u is the number of slots per frame, then the cell specific orthogonal cover offset

.
index d, for the ACK data in slot 7 is determined as 4, = [ZSS,I.M 20 }modﬁl while the
b=0
cell specific orthogonal cover offset index e, for the RS in slot 7 is determined as
7
g = (ZSS_M -ZmeodB Then the actual applied orthogonal cover is the sum (element-
b=0

wise product) of the initial assigned orthogonal cover and the orthogonal cover function

indicated by ¢, and e, for the ACK data and ACK RS, respectively.

[0043] Referring to Fig. 4, an example alternative sequence generator 400 is
illustrated. For various purposes, pseudorandom sequences can be used in the sequence
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



The sequence generator is initialized at each subfrane boundary and
cl ocked once for each synbol, for exanple. At initialization, the

33-bit seagpseguenaee can be constructed according to therhbdooMssass
Initializer Bit b32...b30 b29...b" b26...k3 bl2...b9 Value 0,0,0

0,0,1 0,0,...,0 Subfrane ID Cell ID INote that the subframe IDis
part of the initialization bits, the resulting sequence period is one
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within the P are not distinguished. [0037] At 320 of Fig. 3,

cel | - speci f fetcaning WhpcHpieay vaphSH feeriimisn e srdicebdtadsuhogonal cover

allocation. A single set of rules for either the cell specific hopping or the resource
specific hopping case can be provided. These aspects can be applied to UL DM RS and
PUCCH randomization specification in LTE, for example.

[0044] Referring now to Fig, 5, a wireless communications methodology 500 is
illustrated. While, for purposes of simplicity of explanation, the methodology (and
other methodologies described herein) are shown and described as a series of acts, it is
to be understood and appreciated that the methodologies are not limited by the order of
acts, as some acts may, in accordance with one or more embodiments, occur in different
orders and/or concurrently with other acts from that shown and described herein. For
example, those skilled in the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts may be utilized to implement a
methodology in accordance with the claimed subject matter.

[0045] Proceeding to 510, an m-parameter is determined to select fast-
forwarding operations. As noted previously, binary m-sequences can be employed as
base-level scrambling codes. In one example, a 50 digit binary value can be employed
by other values are also possible. At 520, different starting random sequences are
selected. As noted previously, these values can be assigned for differing baser stations.
Also, g-parameters or polynomials can be selected as noted above for the random
sequences. At 530, the fast forward parameter at 510 is applied 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 cach
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



In general, cyclic shift hopping is not provided for the PUSCH RS.
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cyclic shif tpaﬁHe’ﬁ:ﬁs sufficient for a given time advance.

[0047] The techniques described herein may be implemented by various means.
For example, these techniques may be implemented in hardware, software, or a
combination thereof. For a hardwarc implementation, the processing units may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination therecof. With software, implementation
can be through modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory unit and
executed by the processors.

[0048] Turning now to Figs. 6 and 7, a system is provided that relates to
wircless 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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[0051] Fig. 8 illustrates a communications apparatus 800 that can be a wireless
communications apparatus, for instance, such as a wireless terminal. Additionally or
alternatively, communications apparatus 800 can be resident within a wired network.
Communications apparatus 800 can include memory 802 that can retain instructions for
performing a signal analysis in a wircless communications terminal. Additionally,
communications apparatus 800 may include a processor 804 that can execute
instructions within memory 802 and/or instructions received from another network
device, wherein the instructions can relate to configuring or operating the
communications apparatus 800 or a related communications apparatus.
[0052] Referring to Fig. 9, a multiple access wireless communication system
900 1s illustrated. The multiple access wircless communication system 900 includes
multiple cells, including cells 902, 904, and 906. In the aspect the system 900, the cells
902, 904, and 906 may include a Node B that includes multiple sectors. The multiple
sectors can be formed by groups of antennas with each antenna responsible for
communication with UEs in a portion of the cell. For example, in cell 902, antenna
groups 912, 914, and 916 may each correspond to a different sector. In cell 904,
antenna groups 918, 920, and 922 cach correspond to a different sector. 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, e.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 1s illustrated. An access point 1000 (AP) includes

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



where v is the nunber of synbols per franme, then the cell specific
cyclic shift offset ti 7 in synbol i is determned as ti =( Z Sg.i_hb

2" nmod12 u@ae00ki@ieNg consecutive bytes of b.o the scragplusi@onsssss
sequence, one for each synbol and take the correspondi ng integer

val ue nodul o 12. The PSC_| D dependent20det ermi nistic cyclic shift
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an air
y P 1012 and 1014, where antennas 1012 and 1014 transmit information to access terminal

1016 over forward link 1020 and receive information from access terminal 1016 over
reverse link 1018. Access terminal 1022 is in communication with antennas 1006 and
1008, where antennas 1006 and 1008 transmit information to access terminal 1022 over
forward link 1026 and receive information from access terminal 1022 over reverse link
1024. In a FDD system, communication links 1018, 1020, 1024 and 1026 may usc
different frequency for communication. For example, forward link 1020 may use a
different frequency then that used by reverse link 1018.

[0054] Each group of antennas and/or the area in which they are designed to
communicate is often referred to as a sector of the access point. Antenna groups each
are designed to communicate to access terminals in a sector, of the areas covered by
access point 1000. In communication over forward links 1020 and 1026, the
transmitting antennas of access point 1000 utilize beam-forming in order to improve the
signal-to-noise ratio of forward links for the different access terminals 1016 and 1024,
Also, an access point using beam-forming to transmit to access terminals scattered
randomly through its coverage causes less interference to access terminals in
neighboring cells than an access point transmitting through a single antenna to all its
access terminals. An access point may be a fixed station used for communicating with
the terminals and may also be referred to as an access point, a Node B, or some other
terminology. An access terminal may also be called an access terminal, user equipment
(UE), a wireless communication device, terminal, access terminal or some other
terminology.

[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 systern 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 ecach data stream

based on a particular coding scheme selected for that data stream to provide coded data.
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determ ned as =
processor 1120 applies beam-forming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0058] Each transmitter 1122 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and up-converts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. NT modulated signals from transmitters 1122a
through 1122t are then transmitted from NT antennas 1124a through 1124t,
respectively.

[0059] At receiver system 1150, the transmitted modulated signals are received
by NR antennas 1152a through 1152r and the received signal from each antenna 1152 is
provided to a respective 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 L 110.



For which the orthogonal cover index] is mapped to spreading
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transmitted back to transmitter system 1110.
[0062] At transmitter system 1110, the modulated signals from recciver system
1150 are received by antennas 1124, conditioned by receivers 1122, demodulated by a
demodulator 1140, and processed by a RX data processor 1142 to exiract the reserve
link message transmitted by the receiver system 1150. Processor 1130 then determines
which pre-coding matrix to use for determining the beam-forming weights then
processes the extracted message.
[0063] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels comprises Broadcast Control Channel
(BCCH) which is DL channel for broadcasting system control information. Paging
Control Channel (PCCH}) which is DL channel that transfers paging information.
Multicast Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHs. Generally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
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
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UL sequence hopping applications have been descri bed. general;, a
sol ution f ofndiestdr (ennel EHEED and Iaﬁdhrcé@ﬁl]rcd@n@@dﬁi)cfot?@mme shi ft
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g %SREQCH) UL Physical Shared BataC anne?(UL—PSDCH) and Broadband Pilot

Channel (BPICH), for example.

[0067] Other terms/components include: 3G 3rd Generation, 3GPP 3rd Generation
Partnership Project, ACLR Adjacent channel leakage ratio, ACPR Adjacent channel
power ratio, ACS Adjacent channel selectivity, ADS Advanced Design System, AMC
Adaptive modulation and coding, A-MPR Additional maximum power reduction, ARQ
Automatic repeat request, BCCH Broadcast control channel, BTS Base transceiver
station, CDD Cyclic delay diversity, CCDF Complementary cumulative distribution
function, CDMA. Code division multiple access, CFI Control format indicator, Co-
MIMO Cooperative MIMO, CP 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 Electronic design automation, E-DCH Enhanced dedicated channel, E-
UTRAN Evolved UMTS terresirial radio access network, eMBMS Evolved multimedia
broadcast multicast service, eNB Evolved Node B, EPC Evolved packet core, EPRE
Energy per resource ¢clement, ETSI European Telecommunications Standards Institute,
E-UTRA Evolved UTRA, E-UTRAN Evolved UTRAN, EVM Error vector magnitude,
and FDD Frequency division duplex.
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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



comuni cati ons apparatus, for instance, such as a wireless termnal.
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i nclude nmenory 802 that can retain instructions for performng a
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1020 and r eeahatkod, afmerates pontitle ofmandedwretusingisiandard progragveing ped/er se

link 1018. Access.termn LS. i €O nicag i i

1006 and 1o6@:%‘%{%&1%%2“?&@%%%@86%303%%1ggﬁ‘w ‘%altr‘\ésfgﬁp?r&: 0%98’??#;&?@%%% 0
access t er milatof1d2chtoV e corhprsvarr domnputingk@R Hommtk tb émplcment vationsmpeotnof
from access terninal 1022 gver_reverse.link 1024, 1.n a FEDD syst.em
Commun; oot O HIES TG mals (e 5 S AOPE Y OIS TG Ryintehded
frequency f qf c£QMPAR LRtipits pFoRfane¥R6R s bR MREShitekedABR daBike Use a
different frequency then that used by reverse link 1018, [0054] Each
group of ant@Hisasr ardiae ot rample sompitgridablenesdiaga prdudcdybercmgt limited
conmmuni cat e ,J : |

Ant enna gr odlﬁ?agg%'ﬁ%?gﬁ%@%%n%%"? %rdgdéﬁn(r?rﬁ%&gacﬁ%’ %I%E%%ggg’%% gfénqﬁ %aall S
in a sect or ,digs (¢-feccammasdigoidedigital varseids disp P WD) 1L00Mart qards, and flash
comuni catiaon over, forward |inks, 1020 .and, 1 . the-t) ittin

ot ennas of HRERYg SepBistRET gt s diBE G RS B B bhryOSlcea

i nprove t he thitgrairiet Gattaadereaipiagedto daatywamgutetr-rdedatioeledtivaicdiafaf saciemt
access term'ﬂal s 1016 and. 1024, Al so, an access point usi % b
beam f or ni nghes§ UEsLRLANMItREZRd LesivingRiGr Al & 1, p9oE$SINg A TIghERTKysych as @
through its £oVerRGRNEAETREULE Stost MiBES BHBNGEWHDcaSMES nadn§ MBdFdaonsn
nei ghboring cells than an access point transmtting through a single
antenna to andy hergadgde duscandigpgation withows da@éfwsfr%mﬁscwrwﬂaow&ag@

described herein.




by NR antennas 1152a through 1152r and the received signal from each
antenna 1152 is provided to a respective receiver (RCVR) 1154a

t hrough 13dseoe/caeds recei ver 1154 conditions (e.qg., fiktews009/038346
anplifies, and down-converts) a respective received signal, digitizes
the conditioned signal to provide sagdples, and further processes the
sanples to provide a correspondi ng "received" synbol stream [0060]An
RX dat a profd§zjor 1168s tseém thesepphasomnik procEespsndnhi “NRiulet Esysed,”

oY boess: g (BERRIAsRs HEG Bt B ePebreat el S RS TR R
dat a pr ocesp@tiwdrkbOcdniintide F0HatiatiRSind d6ftv 4t 8blt@anes:, softivdrede 6xdason.

each detected synbol streamto recover the _traf%é,c data for the data
stream TheFPrGe@RISH fEPBRPIRK 1t be: Pridt BediGHted {BbRing AdBRRSFIMBNAPY 2t o
that perfor ?&%Geégafr, 4 SrobbVhr, B 9@@&%&&&3&1@}@%@& Sk B8R RS QEmL 114
at transmtter syStem 1110. 22 } 0061] A processor 1170 peri odi cal Ia/
det er ni nes ailerte gomeutsodBrgvamef iiugtratonylnsh friappdigaiaduiyandig a server an
Processor i&q%%eﬁvg{ cmdlb@ta%amg H&Y 65 Eor hoH ﬁ%ﬁfﬁ&%ﬁ% nftd £i&{¢«ﬂl%n% PRLd X
i ndex portion and a rank v e poretl on. “fhe vevers I'n msssé)ge may
conpri se vaandiershieypedexetutionfaod ravmpemeniagay bl logalizbé o ommasmpuitet kodior
i nk and/ or Ih%Br s;ei ved data stream The reverse |link nmessage is
disgoyip

t hen proces CHRECH BT ROPIE SLLBYCF138, which al so recei ves
traffic dat@oer a nuwherha®bedhadeseribled elbdve ifJhQIds axaaile FOUE 66mdik36,
nodul ated by a nodul ator 1180, conditioned by transmtters 1154a .
through 115&mbodimantsr Kt A equey. PRiPRsY R tor deagthert ey ceyeeiehicrempination

[ 0062] At 1 1 BRSIR fohEkts élya&tﬁaagla%&,fo; SRuf ak&shisd @B afoscrhdnBbhdaecei ver
system 1150 are recel ved by antennas 1124, conditioned by receivers
1122, denodeinbedidiehy, tait demefdudinary skill i the asirdaypreoqgusrsdlpt nany ke at a
processor 1142 t0. e 1] ransm he
receiver syé?é%%%i%égﬁﬁ%ngégggés Q?%ﬁ&fshégﬂ) %Séﬁfeéfsﬁ]ﬁ%%%ss%. c &:%1?1@1 (o] |eng
matri X to ugdescfibed adiodimantd arg irttdreled @asmiiraccral g cinwdtoghioss, nelifiqaticsendes

the extracted.nessage 0063] I n .an aspect,. | ogi cal] .channels. are
cl'aser {1 od. PGB ol "GN e L SRRt b RGRE F I gegore to
Control ChagiekEntObPhé &85 “Blcardeas tisedantitel tHehirnned ddsBGtdh ostiech i s
DL channel for broadcasting systemcontrol information. Pagin

) LI at g
Cont rol Chaflaéns, sy igantender éo by inglysivg i1 2 mpgper sipadsodhstepagi ng
| nformat i ons Ml fd Lagt « i'éfﬂ%” (haRRelicd M DmMBY s b Sransitional word ina
Poi nt -t o-nul t1 poi nt™ DL channel used for transmtting Miltinmedia
Broadcast am@imulticast Service (MBMS) scheduling and control
information for one or several MICHs. Generally, after establishing
RRC connection this channel is only used by UEs that receive MBVS
(Note: old MCCH+MSCH). Dedi cated Control Channel (DCCH) is
Poi nt-to-point bi-directional channel that transmts dedicated
control information and used by UEs having an RRC connection. Logical
Traffic Channels conprise a Dedicated Traffic Channel (DTCH) which is
Poi nt -t o-point hi-directional channel, dedicated to one LTE, for the
transfer of user infojutation. Also, a Miulticast Traffic Channel
(MICH) for Point-to-nultipoint DL channel for transmtting traffic
data. [0064] Transport Channels are classified into DL and UL. DL
Transport Channel s conprises a Broadcast Channel (BCH), Downlink
Shared Data Channel (DLSDCH) and a Pagi ng Channel (PCH), the PCH for
support of LIE power saving (DRX cycle is indicated by the network to
the TIE), broadcasted over entire cell and mapped to PHY resources
whi ch can be used for other control/traffic channels. The UL 23
Transport Channels conpri ses a Random Access Channel (RACH), a
Request Channel (REQCH), an Uplink Shared Data Channel (UL-SDCH) and
plurality of PHY channels. The PHY channels conprise a set of DL



Partnership Project, ACLR Adjacent channel |eakage ratio, ACPR

Adj acent channel power ratio, ACS Adjacent channel selectivity, ADS
Advanced Design System AMC Adaptive motful ati on and codi ng, A-MPR
Addi ti onal maxi mum power reduction, ARQ Automatic repeat request,
BCCH Br oadcast control channel, BTS Base transceiver station, CDD
Cyclic del &Jaidisversity, CCDF Conpl ementary cunul ative distribution
function, CDVA Code division nultiple access, CFl Control format

i ndi cator, CoM MO Cooperative M M) CP Cyclic prefix, CPICH Conmon
pil ot channel, GRRIrelcRFRINHItItH0aS fdiod, coMimisimge, CJ  Channel
quality indicator, CRC Cyclic redundancy check, DCl Downlink control
i ndi cator, DFT EnBOYEIEE FOLASFETe EPHMSIOMPL ieDF oS VNEF & EioBs Horeg@nider

transform i (; i cri ber

tr anom o1 Saong CaelioraP b it ek Bl Rllobie STl O

physi cal | ayer, géfskitidggivtid sidftgfuala spqanes semegatodhly Meskéh oyt négister output
tool set, DVSA Digjtal vector signal analysis, EDA El ectronic design
aut omat i on}’alE@ﬁj@% ERRANEREF W tat ed channel, EUTRAN Evol ved UMTS
terrestrial radi fn%so% i j+&- shr.

mul ti cast servi géeh,e?egN E&oﬁ\ﬁ}){eégé ﬁb%%g{g%gg\ép{él\égﬁ%ﬁ%gc g%t&clgrag?&%%%tﬁ
Ener gy per withsbeiomeorahementiorssd®] Eur opean Tel econmuni cati ons

St andards I nstitut .E- UTRA Evol ved RA, E- UTRAN E RAN, , EV]
St ror veet or b A MEtHIERE FFEEEY TR SO g CQEsed sypirt on e
[0068] Sti | buipst Vd?ﬁé%?fhefoﬁé BB moRSmUshRarthErdrsFARL thEBHE behotd REREOT M FRC

Fi xed reference channel, FS | Frane structure type 1, FS2 Frane
structure type 2, GSM d obal system for nobile comuni cation, HARQ

Hybrid autgmati ¢, repeat, request,, HDL Hardware. description.l anguage

i ARG | ndi cat oPe SRED TR, Pt e iieat B E ot SRRBRR
speed packet access, HSUPA Hi gh speed uplink packet access, |FFT

I nverse FFT, JOT Interoperability test, IP Internet protocol, LO.
Local osci Pl at or The methog g clagn b, @igtein the ane pNOOE RFHITARIBIE SEC ¢OHRIR] as
MBMS Mul ti ' i cast service, MBSFN

Mul ti cast/g‘rggeggggé?gg’\%’gﬂeg%ﬁ%é-frequency networ k, MCH Mul ti cast
channel, M MO Multiple input multiple output, M SO Miltiple input

o B MOk e e e HTE S TR G s
power , Xi JRitk ;
Non- access Ogilgﬁ&#mat%o%%ﬁg@ﬁﬁ%&g& architecture interface,

OFDM Ot hog requency division t1 pl exi ng, OFDVMA Ot hogonal
frequency division nultiple access, PAPR Peak-to-average power ratio,

PAR Peak-taq-average rati.o,. PB Physi cal br.oadcast. channel., P-.CCPCH
oLy comman: cafE mshagits o . Bt Sonp ey EnrepipGitRe el hiEg Fia a
format i ndipgaier eldpnel , PCH Pagi ng channel, PDCCH Physi cal downl i nk

control channel, PDCP Packet data convergence protocol, PDSCH
Physi cal downlink shared channel, PH CH Physical hybrid ARQ indicator

h |, PEW Physical. | . PRACH Physi . : h |,
R A e G e e R
P- SCH Pri maodufymetidegni zati on si gnal, PUCCH Physical uplink control

channel , and PUSCH Physi cal uplink shared channel. [0069] O her terns
i ncl ude QAM Quadr ature anplitude nodul ati on, QPSK Quadrature phase

shift keyi Rg, e - i Oy

t echnol ogy?' RB%&W@%%% F%ﬁ@ﬁ?@@?@%&ﬁg’g‘ ,g%ﬂ%@%@%ﬁas eVSailugeISl to at
envi r onmenteasRiuG dadifanéquiene’nt rol , RMC Ref er ence measur enent
channel, RNC Radi o network controller, RRC Radio resource control,
REM Radi o resource managenent, RS Reference signal, RSCP Received

si gnal code po R i L i RO

Ref er ence ?i gn\;\.ﬁ{hFECEI ve qﬁgﬁe{]?@&ﬁ%g@bﬁégg%%ﬁgél gnalmgﬁggﬁ% uﬁnce

i ndi cat or, hSafingfstcémmar chi t ect ure evol uti on, SAP Servi ce access



27 Claims 1. A wreless comuni cations nethod, conprising:

enpl oyi ng a processor executing conputer executable instructions
stored on a conputer readable storage m&di umto inplenent the
foll owi ng acts: generating cyclic shifts for a sequence
generator by masking shift register output values with one or nore
vectors; 9. gEhemsthiodgf olen dr furhercomprisingganerasing one phmoseepllepeeific
generator in_accordance with the one or nore vectors; and
formarding“ﬁﬁgnz aggﬁggmﬁﬁwg%ator to a future sequence state based in
part on the output values, the one or nore mparaneters, and the one
or nore vectors. 2. The nethod of claim1, the vectors are associ ated
with a mul t9-- bi Thpamejhshphrclaim3l, fpbernearnpreping senctingl ong e Iuiry resparce
one or nor jhed as a set to forma Cold
sequence. Sﬁ£ﬁ¥%%3%%%§é§“%§§c gﬁ%&B, the Gol d sequence is fornmed by
an exclusive OR operation of at |east two sets of the mparaneters.

5. The nmethod of claim_.1, further conprising generating the cyclic
shifts vialk nodhs Bethodgdslam lgfurthepcorppiiRe SfCEtAR NS O WeFerEiogamalan
addi ti onal Qﬂﬂﬁ e via the nodul o-2 adder. 7. The nethod of
claim1, f&gﬁtgr c&%%?¥§+ﬁb applying differing mask values to at

| east two sets of msequences. 8. The nethod of claim1, further

conpri si ng generating.one_or. nmr equence. hopping functions.. 28 9.
The met hod 0f i RHREHOR GF Elh 1o BBFT Sy UARPLLR R BHEX B Pifas Fduerice
cel | - speci fiseqnpodiRslpindQRRAMG:.f unctions. 10. The nethod of claiml,
further conprising géenerating one or nore resource specific sequence
hoppi ng functions. 11. The method of claim 1, further conprising
generating fne oL nore Q%#ho%onal cover hopping functions. 12. The
met hod of &f-ai m 2 COPUMYHEOR %EWW%?%&“%BB?@‘ng an i ndex hoppi ng
sequence if seqyeR&ReRPtAsIné hs@R@InEeor generating cyclic shifts for a sequence

generator by combining shift register output values with one or more vectors, generating

one or more m-parameters for the sequence generator in accordance with the one or
more vectors, and starting the sequence generator at a future state based in part on the
output values, the one or more m-parameters and the one or more vectors; and

a processor that executes the instructions.

14, The apparatus of claim 13, wherein the one or more m-parameters are

combined as a set to form a Gold sequence.

15. The apparatus of claim 14, the Gold sequence is formed by an exclusive OR

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

16.  The apparatus of claim 13, further comprising a modulo-2 adder to generate the
cyclic shifts.

17. A communications apparatus, comprising:
means for shifting register output values with one or more vectors;
means for generating one or more m-parameters in accordance with the one or

more vectors; and



13. A communi cations apparatus, conprising: a nenory that
retains instructions for generating cyclic shifts for a sequence
generator by conbining shift register 0@ﬂput val ues with one or nore
vectors, generating one or nore mparaneters for the sequence
generator in accordance with the one or nore vectors, and starting

t he sequence gemepesior seitinga fuibigrsequrnae elatgdsesd inpapantthoeutpwevabiespiie
val ues, the one of, ore mpara eI s, arrﬁgory‘]{gctorne or nore vectors; and
a processo?nef(lzlal%1 SXe It e T HE T nst YUCT i ong . *“"%: The appar at us of
claim 13, wherein the one or nore mparaneters are conbined as a set
to forma Gold sequence. 15. The apparatus of claim 14, the Gold
sequence i $8 or mble aRpaEriuesdlalgy Ve Whrrehhdie S0F SRMOFC BPAYBILSIAD set s
of the m PABHGLAM 2 ot MFeARORAMliofkidb BrkPs b {iféncs,
conpri sing a nodul -2 Zdder £o generate cyclic s tS o A
communi cati ons apparatus, conprising: neans for shifting register

out put values with one or npre vegtors; nmeans for generating

one or moré&om paﬁé%ﬁ’ﬁtpélﬂ‘r?%la_ ke ABAIHR cRO RIS RN P pr e vectors;
and 29 98inf Lei R duefld VAU hith @nS BFHERCRcRIAL € Dased [n part
on the output values; the one or nore mparaneters, and the one or
nore vectors. E&erding mppanatesi-pframb@isnm hécorddnee elith thbenomenore nor e
m paraneters are sociated with a set of sequences that are enpl oyed

to foilll éif"‘(?%ﬁs'cia quence. 19. A conputer-readable medium
conpri si ng i nst kdighé QBS&ubRES pdiBEkirNg a i@8lSeghierRb bRt bakdd wqsaridn the ONe
or nmore vectors; generating one or nbre mparaneters in

accor danceowipphvaltgs, Ggeneor moremyRataIDFtSts, ansdthe one or meretvedtyru sequence
generator to a future sequence state based in part on the out put
val ues, the one or nore mparaneters, and the one or nore vectors.

20. The conput erFieaRdpte-rerdblemefivelofichin 9, afiplo9itizng adicrad gerffofnda
performa cyclic shift operation. 21. The conputer-readabl e medi um
of cl ai m 19yclfephithepergténior i si ng confi guring the sequence generator
via a polynom al value. 22. A processor that executes the follow ng
instructions: adjusting register output values according to one or
nore vectol$;,  The computer-readable medium of claim 19, further comprising configuring the

sequence generator via a polynomial value.

22. 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 one or more vectors; and
clocking a sequence generator to a future sequence state based in part on the

output values, the one or more m-parameters, and the one or more vectors.

23. The processor of claim 22, further comprising generating a Gold sequence from

at least two m-sequences.

24, A wireless communication method, comprising:
employing a processor executing computer executable instructions stored on a
computer readable storage medium to implement the following acts:
generating a first masking vector from a sequence generator polynomial

and a first cyclic shift;



sequenci ng one or nore mparanmeters with the one or nore vectors; and
cl ocki ng a sequence generator to a future sequence state based in
part on the output val ues, the one or e mparaneters, and the one
or nore vectors. 23. The processor of claim 22, further conprising
generating a Gold sequence fromat |east two msequences. 24. A

Wi rel ess communi cat i BHersgaFecpaskinggpetor from thesagienss aegator
processor execuli .instructions stored on a
conput er readab#)d)elglg?rgfragg%fa?r%eélgﬁﬁﬁ%ﬁ?iﬁ%’enent the foll owi ng acts:
generating a first npakrsiggoaebomokd DrpaaRagtsdn accogdmes atithrthe first and
pol ynom al and a first cyclic shift; 30 generating a second
maski ng vect or $5°8RY MREKIBR HERPIEeaener at or pol ynoni al and a second
cyclic shift; i . L Sacle A r.dance
WEh the first and sOoped iapiRE EnbicelR Mallihet ! 6 atl S EabRE
first and secondutpeiskailurg ty ebthora fist owpkt whidf andrasgtatderutpuitvplne, val ues

to obtain a first ou val u d second ou t val ue,, . t he
firet outpat vaiue. - Medmsg el e SoRnt cuttitBatve O MEks vesias A
t he one or nor et%&@b@%&@ﬁﬁp&ﬁ?ﬁéﬁﬁ%ﬂ@%&%%Eﬁ’ér@tg%ﬁﬂ%éﬁegu&%lé%&e
state. 25. The nmethod of claim 24, furt’her conprising adding results

of the first output value to create a first random sequence. 26. The

out put val G 1o B RO P el oA Pl RR T R b SRR

oper abl e i Haluk tLbeRE aFRETMBREdq@BNRYSt em conpri sing: neans for
generating a first masking vector froma sequence generator

pol ynom al and a first cyclic shift; means for generating a
second maskj ng far a S . 1

second cycFels'c S Elﬁg En;%EhOd qua&lrrggﬁ 5 %r%pgognn%f%% %ﬁ%@%%%m%ec&wmﬁpm
m par anet evslué o aGestotdacond rivdoln §dgeerider st and second maski ng vectors;
and means for processing the first and second nasking vector to

mask shift register output values to obtain a first output val ue and

a second ogyput ¥gly arﬁttﬁgbpé}raﬁle WI@Y@@QC&%&PH&%H@@Q& goﬂﬁﬁﬁéiﬁ s and

the one or nore mparaneters to generate a future sequence state.
28. The appar at ussaod foc genanatihg, a finst tinhsing eenori feim g sequeoopgmenttort o add

results of the first o%lt ut vasiJ > to create a first random sequence
and for adH?IHBOIP@i and e lﬁ RE ﬁgond out put value to create a second
random sequencemeans for generating a second masking vector from the sequence generator
polynomial and a second cyclic shift;
means for generating one or more m-parameters in accordance with the first and
second masking vectors; 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
with the masking vectors and the one or more m-parameters to generate a future

sequence state.

28. The apparatus of claim 27, 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.

29. A computer-readable medium comprising instructions which, when executed

by a computer, cause the computer to perform operations including:



29. A conputer-readabl e medi um conpri sing instructions which, when
executed by a conputer, cause the conputer to perfoun operations

i ncluding: 31 generating a fi r st maski ng vector froma
sequence generator polynomal and a first cyclic shift;

generating a second maski ng vector fromthe sequence %ener at or.

pol ynoni al and &cnseaigd pempgkingygotor from a seqieprogangiiarmelmopys! aad @
second nas H@g echaf. to mask shift register output values to obtain
a first output” value’and a second out put val ue; generating one
Oor nore m par angéeigings ool daskig véctdr fidne tHel seqiienae derseeatongb preskia hgnd
vectors; and genefg[ati ng a future sequence state based on the
first and 2888 c¥eHpMBval ues, the first and second masking vectors
and the one or : ’ Lum
of ol ai m 20, urT oy ERE ARELARA Seoondthesk e vEARPI Rk SRR Rl Skt

| east two valusemudices fir8§butphhvappandis sconpentpbt ealugy a wirel ess
conmuni cation system conprising: a processor, .configured for;
Generating ot EACHISEMADN T B R POREE SequbHue U E e 8hd second
pol ynom al npdglgngvgétg,ﬁt ayclic shift; generating a second

maski ng vector fromthe sequence generator polynonial and a second
cyclic shift; generatingeniihae seqpeoercstate bassdenithpérsa aed sacend putput values,
accordance wth the first and second sking. vectors: shifting
the Tirst Jd"Seigiscomdnihie el end {BE Rl P Bitamsesu; put
values to obtain a first output value and a second output val ue; and
generating a future sequence state fromthe one or nore m paraneters,
the first afd sdbesampalskisadablescdiun ghelaimad dhnther copprisinggengiatyig a
val ues. 32G0'{J£ q@@x?c%rf%rﬂﬁt @Bst%@ﬁlms%éeng yrt her conprising generating
at |east one Gol sequence val ue. K comuni cati ons et hod,

conpri si ng: enpl oyi ng a processor executing conputer executable
instructions stored on a conputer readabl e storage nmediumto .

i npl ement Bhe f oPNARPHGIUSOPStabledn a wireless sp@pEIIGIHOR SYSESTR CORIPESEE or a

sequence gener ata%o&gsom%hggreg%lﬁt regi ster output values with one
or nore vectors;

generating a first masking vector from a sequence generator polynomial and a

first cyclic shift;

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

generating one or more m-parameters in accordance with the first and second
masking vectors;

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

generating a future sequence state from the one or more m-parameters, the first

and second masking vectors and the shift register output values.

32. The apparatus of claim 31, further comprising generating at least one Gold

sequence value.

33. A communications method, comprising:
employing a processor executing computer executable instructions stored on a

computer readable storage medium to implement the following acts:



generating one or nore mparaneters in accordance with the one or
nore vectors; and f orwar di ng pseugorandom sequences within the
sequence generator by setting a shift ggbister state to a desired
future state based on the output values, the one or nore m paraneters

and the one or nore vectors. . . 34. The nethod of claim 33, the future
state depends oBeHSTHESSY ST HYHEN piiedHeRPe SHNCHPRID MATking i register output

formardingvgﬁgy&ﬁﬁgne&hn&g‘Eabkyal state. 35. The nethod of claim
33, further conprising using thé one or nore mparanmeters to generate

a consecutive seeueeating onk obitfose megrametay ibatardanchwittiebe owdorfrdner e
st at e, eanQ%ing the bits and to initialize the shift register stage.
vectors; and
forwarding pseudorandom sequences within the sequence generator by setting a
shift register state to a desired future state based on the output values, the one or more

m-parameters and the one or more vectors.

34, The method of claim 33, the future state depends on a generating polynomial, a

number of steps of forwarding required, or an initial state.

35. The method of claim 33, further comprising using the one or more m-
parameters to generate a consecutive sequence of bits occurring before the desired

future state, employing the bits and to initialize the shift register stage.



