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AMENDMENTS IN THE CLAIMS

‘1. (Previously Presented) A method for generating a primary scrambling code, the
method comprising the steps of:

generating a first m-sequence from a first m-sequence generator including first shift
registers having first shift register values a;, whereini = 0 to c-1 and where c is the total number
of the registers;

generating a second m-sequence from a second m-sequence generator including second
shift registers having values by, wherein ) = 0 to c-1, and where c is the total number of the
registers,

masking the first shift register values a; with a first set of mask values K;, whereini=10 to
. ¢-1 to generate a third m-sequence;

adding the first m-sequence with the second m-sequence to generate a pr_imary
scrambling code; and

adding the third m-sequence and the second m-sequence to generate a secondary
scrambling code;

wherein, the masking step shifts the first m-sequence cyclically by L chips to generate an

L™ secondary scrambling code associated with the primary scrambling code.
2-20. (Cancelled)

21. (Previously Presented) A scrambling code generator, comprising:

a first m-sequence generator to generate a first m-sequence by using a plurality of first
registers with first shift register values a;, wherein i = 0 to ¢-1 and where ¢ is the total number of
the first registers;

a second m-sequence generator to generate a second m-sequence by using a plurality of
second registers with second shift register values by, wherein j = 0 to c-1 and where ¢ is the total
number of second registers;

a masking section to mask the first shift register values a; with a first set of mask values

K, to generate a third m-sequence, wherein i = 0 to ¢-1 to generate a third m-sequence;
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a first adder to add the first m-sequence and the second m-sequence to génerate a primary
scrambling code; and ' S

a second adder to add the third m-sequence and the second m-sequence to generate a
secondary scrambling code,

wherein the masking section shifts the first m-sequence cyclically by L chips to generate

an L™ secondary scrambling code associated with the primary scrambling code.
22-30. (Cancelled)

31. (Previously Presented) The method of claim 1, wherein the primary scrambling code
1s one of a plurality primary scrambling codes and a K" primary scrambling code is a ((K-
1y*M+K)™ gold code, where M is a total number of secondary scrambling codes per primary

scrambling code and 1<K<512.

32. (Previously Presented) The method of claim 1, wherein the secondary scrambling
codes associated with a K™ primary scrambling code are from ((K-1)*M+K+1)" to (K*M+K)"
gold codes, where M is a total number of secondary scrambling codes per primary scrambling
code and 1<K<512. 5

33. (Previously Presented) The method of claim 1, wherein 1<L<M, where M is a total

number of secondary scrambling codes per primary scrambling code.

34, (Previously Presented) The method of claim 1, wherein the masking step is expressed

by Y (k; xa,).

35. (Previously Presented) The method of claim 1, further comprising:

masking the first shift register values a; with a second set of mask values' K to generate a
fourth m-sequence, wherein j =0 to ¢-1; and ‘

adding the fourth m-sequence and the second m-sequence to generate an N™ secondary

scrambling code associated with the primary scrambling code;
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wherein, the masking step shifts the first m-sequence cyclically by N chips to generate an

N secondary scrambling code.

36. (Previously Presented) The method of claim 35, wherein 1<N<M, where M is a total

number of secondary scrambling codes per primary scrambling code.

37. (Previously Presented) The method of claim 1, further comprising the step of
delaying at least one of the primary scrambling code and secondary scrambling code to produce
a Q-channel component, wherein the primary scrambling code and secondary scrambling code

are [-channel components.

38. (Previously Presented) The scrambling code generator of claim 21, wherein the
primary scrambling code is one of a plurality of primary scrambling codes and a K" primary
scrambling code is a ((K-l)“'M+K)th gold code, where M is a total number of secondary

scrambling codes ber primary scrambling code and 1<K<512.

39. (Previously Presented) The scrambling code generator of claim 38, wherein the
secondary scrambling codes associated with the K™ primary scrambling code are ((K-
1*MAEHD™ to (K*M+K)" gold codes.

40. (Previously Presented) The scrambling code generator of claim 21, further
comprising: ' . v

a second masking section to mask the first shift register values a;, with a second set of
mask values K, wherein j = 0 to c-1, to generate a fourth m-sequence; and

a third adder to add the fourth m-sequence and the second m-sequence to generate an N-
th secondary scrambling code associated with the primary scrambling c;)de,

wherein the second masking section shifts the first m-sequence cyclically by N chips to

generate the N® secondary scrambling code.
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41. (Previously Presented) The scrambling code generator of claim 21, wherein the

masking section shifts the first m-sequence cyclically by masking the first shift register values a;

in accordance with Z{K.’ xa,).

42. (Previously Presented) The scrambling code generator of claim 21, wherein the first
m-sequence generator cyclically shifts the first shift register values and the second m-sequence

generator cyclically shifts the second shift register values.

43. (Previously Presented) The scrambling code generator of claim 21, wherein the first
m-sequence generator adds predetermined shift register values of the first shift registers based on
a first generating polynomial of the first m-sequence, right shifts the first shift register values &
of the first shift registers, and replaces the first register value a..; with the result of the addition of

the predetermined register values.

- 44, (Previously Presented) The scrambling code generator of claim 21, wherein the first
m-sequence generator adds a first shift register value ap with a first shift register a; to form a next

first shift register a.;.

45. (Previously Presented) The scrambling code generator of claim 21, wherein the
second m-sequence generator adds predetermined shift register values of the second shift
registers based on a secbnd generating polynomial of the second m-sequence, right shifts the
second shift register values b; of the second shift registers, and replaces the second register value

be.; with the result of the addition of the predetermined register values.

46. (Previously Presented) The scrambling code generator of claim 21, wherein the
second m-sequence generator adds a second shift register value by with a second shift register

value bs, b, and a second shift register value b, to form a next second shift register value b.,.

47. (Previously Presented) The apparatus of claim 21, further comprising a means for

delaying at least one of the primary scrambling code and the secondary scrambling code to
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produce Q-channel component, wherein the primary scrambling code and the secondary

scrambling code are I-channel components.
48 - 53. (Cancelled)

54, (New) A method for generating scrambling codes in mobile communication system
having a scrambling code generator, the method comprising steps of:

generating a ((K-1D*M+K)™ gold code as a K* primary scrambling code, where K is a
natural number and M is a total number of secondary scrambling codes per one primary
scrambling code; and

generating ((K—l)"‘M+K+1)lh through (K*M+K)"‘ gold codes as secondary scrambling
codes associated with the K™ primary scrambling code,

wherein the L™ Gold code is generated by adding an (L-1)-times shifted first m-sequence

and a second m-sequence.

55. (New) The methed as claimed in claim 54, wherein K is a primary scrambling code:

number and 1< K< 512,

56. (New) The method as claimed in claim 55, wherein the first m-seﬁuénce is generated
from a first shift register memory ha\fing a plurality of first shift registers with first shift register
values a;, wherein i = 0 to c-1 and where ¢ is the total number of the Aﬁ-rst registérs and the (L-1)-
times shifted first m-sequence is generated by masking the first shift régister values a; with mask

values K, , wherei=0toc-1.

57. (New) The method as claimed in claim 56, wherein the masking is performed

according to: Z(K . xa,).

58. (New) The method as claimed in claim 54, wherein the generated primary scrambling

code and secondary scrambling code are I-channel components and the method further comprises
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delaying at least one of the primary scrambling code and secondary scrambling code to produce

Q-channel components.

59. (New) An apparatus for genérating scrambling codes in mobile communication
system having a scrambling code generator, comprising:
a first m-sequence generator to generate a first m-sequence;
a second m-sequence generator to generate a second m-sequence; and
at least one adder for generating a ((K-l)"‘l\/[ﬁLK)lh Gold code as a K" primary scrambling
code by adding a ((K-1)*M+K-1)-times shifted first m-sequence and the second m-sequence,
- wherein K is a natural number and M is a total number of secondary scrambling codes

per one primary scrambling code.

60. (New) The apparatus of claim 59, wherein the secondary scrambling codes of the K"
primary scrambling codes are the ((K-1)*M+K+1)" through (K*M+K)" Gold codes.

61. New) The appafatus as claimed in claim 60, wherein K is a primary scrambling code

number and 1< K< 512,

62. (New) The apparatus as claimed in claim 59, wherein the first m-sequence generator
comprises a plurality of first registers with first shift register values a;, wherein i-= 0 to c-1 and
where ¢ is the total number of the first shift registers, and the scrambling code g'f.:nerator further
comprising at least one masking section for generating the n-time§ shi éed first m-éequence by

masking the first shift register values a; with mask values X, , where i=0toc-1.

63. (New) The apparatus as claimed in claim 62, wherein the masking is performed

according to: Z(K‘. xai).

64. (New) The apparatus as claimed in claim 59, wherein the primary scrambling code

and secondary scrambling code are I-channel components and the apparatus further comprises a
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means for delaying at least one of the primary scrambling codes and secondary scrambling code

to produce Q-channel components.

65. (New) A method for generating scrambling codes in mabile communication system
having a scrambling code generator, comprising the steps of:

generating a first m-sequence;

generating a second m-sequence; and

generating a ((I<.I-1)"‘M+K)lh Gold code as a K" primary scrambling code by adding a (K-
1y*M+K-1)-times shifted first m-sequence and the second m-sequence,

wherein K is a natural number and M is a total number of secondary scrambling codes

per one primary scrambling code.

66. (New) The method as claimed in claim 65, further comprising generating ((K-
1*M+K+1)™ to (K*M+K)™ Gold codes as secondary scrambling codes corresponding to the K™

primary scrambling code.

67. (New) The method as claimed in claim 65, wherein K is a primary. scrambling code

number and 1< K< 512.

68. (New) The method as claimed in claim 65, wherein the first m-sequence is generated
from a first shift register memory having a plurality of first shift registers with first shift register
values a;, wherein i = 0 to c-1 and where c is the total number of the first registers and the n-

times shifted first m-sequence is generated by masking the first shift fegist'er values a; with mask

values K, ,wherei=0toc-1.

-

69. (New) The method as claimed in claim 68, wherein the masking is performed

.accord‘ing to: Z (Kr. x a,).
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70. New) The method as claimed in claim 65, wherein each scrambling code is used as
an [-channel component and a Q-channel component, corresponding to the I-channel component,

is generated by delaying the I-channel component for a predetermined time.
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REMARKS

Prior to entry of this amendment, Claims 1, 21 and 31-53 are pending in the application.
Claims 48 and 51 have been rejected under 35 U.S.C. §112, first paragraph. Claims 1, 21, and
31-53 have been rejected under 35 U.S.C. §103(a) as allegedly being unpatentable over Dahlman
et al. (U.S. 6,339,646) in view of Burns (U.S. 6,141,374). Claims 48-53 have been rejected under
35 U.S.C. §103(a) as allegedly being unpatentable over Dahiman et al. (U.S. 6,339,646
- “Dahiman ‘646™) in view of Dahlman et al. (WO 99/12284 “Dahlman WO”).

Please cancel Claims 48-53, without prejudice.
Please add new Claims 54-70 as set forth herein. No new matter has been added.

Initially, Applicants respectfully submit the following reply to the Examiner’s comments
contained in the Response to Arguments section of the Office Action. Regarding item 1.2, the
Examiner alleges that cer;tain features that are felied on by the Applicants, i.e., managing a
scrambling code (the relationship between scrambling codes) and a method for assigning a
scrambling code, are not recited in rejected Claims 1 and 21. Each of Claims 1 and 21 recites
“the masking step shifts the first m-sequence cyclically by L c‘hips to generate an Lth secondary
scrambling code associated with the primary scrambling code”. It is respectfully submitted that
this is in fact the relation between the primary scrambling code and the secondary scrambling
code. In other words, Claims 1 and 21 recite that “the L' secondary scr;}mbling code associated
with the primary scrambling code” is a result of adding “the second m-sequence” and "L-times
shifted first m-sequence”. Therefore it is respectfully submitted that the features relied on by the
Applicants, i.e., managing a scrambling code (the relationship between s-crarﬁbling codes) and a
method for assigning a scrambling code, is in fact fully contained in Claims 1 and 21. It is
respectfully requested that the claims be examined in light thereof. :

Regarding the rejection of independent Claims 1 and 21 under §103(a), the Examiner
states that Dahlman ‘646 in view of Burns renders the claims unpatentable. Dahlman ‘646

discloses slotted code usage in a cellular communications system; and, Burns discloses a method
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and apparatu§ for generating multiple matched-filter PN vectors in a CDMA derodulator. Each
of Claims 1 and 21 recite “wherein, the masking step shifts the first m-séqﬁencé cydically by L
chips to generate an L™ secondary scrambling code associated with the primary scrambling
code” and then using the masked sequence to generate a third m-sequence. The Examiner states
that Dé.hlman ‘646 (at col. 3, line 60 — col. 4, line 6) and Burns (at col. 4, line 40 - col. 4, line 5)
both disclose this element. The cited section of Dahlman ‘646 speaks about scrambling codes,
but makes no reference to cyclically shifting an m-sequence to generate a secondary scrambling
code and using a masked sequence to generate a third m-sequence. Further, the cited section of
Burns states that extra values are inserted into each sequence, and combining sequences, but
again, makes no reference to cyclically shifting an m-sequence to generate a secondary -

scrambling code and using a masked sequence to generate a third m-sequence.

Referring to col. 3 line 60 - col. 4 line 6 of Dahlman cited by the Examiner, the Dahlman
codes are expanded by using the form “a channelization code + scrambling code + another
code”. It is well known that in a conventional CDMA communication system,.a scrambling code
is usually used to identify a base station and a mobile station, and a channelization code is
usually used to distinguish channels transmitted from a mobile station or a base station. During
implefnentation, each channel data is multiplied by different channelization codes; the sum of the
multiplied result is multiplied by a scrambling code, and then transmitted. One skilled in the art
would understand that col. 3 line 60 - col. 4 line 6 of Dahlman illustrates increasing a
channelization code, wherein channelized and scrambled data is multiplied by another code.
That is, it is clear that Dahlman represents “data x (channelization code'x scrambling code x

another code)”.

On the contrary, the adder of the present invention, which is located within a scrambling
code generator for generating scrambling codes, is for adding a first m-sequence to a second m-
sequence or a shifted first m-sequence, and generating the scrambling ‘code. Dahlman fails to
disclose the adder of the present invention for generating the scrambling code and merely
discloses processing data using the channelization code, the scrambliné code and another code,

not generating a scrambling code itself.
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Additionally, referring again to col. 3, line 60 - col. 4, line 6 of Dahlmé.n, one cell can use
N scrambling codes, and if two scrambling codes, i.e., Ci1, Ciz, are used, each of the scrambling
codes will be related to C;. Channelization codes are then allocated to each of the scrambling
codes. In other words, Dahlman simply suggests that the scrambling codes used in one cell are
related to each other. Dahlman fails to disclose any specific relationship between the scrambling

codes.

Claims 1 and 21 of the present application recite that the masking step shifts the first m-
sequence cyclically by L chips to generate an L™ secondary scrambling code associated with the
primary scrambling code as the relationship between the primary scrambling code and the
secondary scrambling code. That is, the L™ secondary scrambling code is the result of adding
"the second m-sequence” and "an L times shifted first m-sequence associated with the primary
scrambling code". Dahlman merely mentions the background, conventional methods or problems
of the prior art, but fails to teach the solutions and technical features .ofl the present invention.
One problem of the conventional method, described on page 4, lines 30-31 of the specification of
the present invention, is that in the present UMTS standard specification, there is no description
for scrambling code numbering and its generation, a problem solved by-the claims of the present

application.

Stilt further; Bums only teaches the concept of a “masking process™ (see col. 3, line 40-
col. 4, line 5), and the scrambling code managing method of Burns is completely different from
that of the claims of the present application. More specifically, Burns in col. 3 describes the IS-
95 or CDMA 2000 based scrambling code structure. As shown in col. 3, lines 4-20_of Burns,
although all base stations use the same PN code (or a scrambling code), a unique shift offset for
each basestation is applied to each PN code. The masking of Bums is performed to apply a
unique offset to a local PN code for each base station after generating the local PN code used in
all of the base stations. However, the masking pracess of the claims of the present application is
not applied to a PN code (or a scrambling code), but to a m-sequence, which is not taught or

disclosed by Burns.
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Finally, although the Examiner asserts that Dahlman provides motivation for the present
inventvion, Burmns merely discloses that the use of an additional scrambling code is necessary to
increase a cha:melizatiqn code. However, such disclosure is also taught in the background of the
present invention and none of the references, either alone on in combination, discloses which
codes are to be assigned as primary scrambling codes from among a plurality of Gold codes and

- which codes are to be assigned as secondary scrambling codes corresponding to each of the

primary scrambling codes, as contained in the claims of the present application.

It is well known that Gold codes have no specific order. Likewise, in order to use Gold
codes having no priority as primary and secondary scrambling codes, it is required to identify the
currently used primary scrambling code and the corresponding secondary scrambling codes to a
base station and a mobile station. The claims of the present application drastically simplify this
process, since if a primary scrambling code and the corresponding secondary scrambling codes
are generated from only two predetermined m;sequences, the corresponding secondary
scrambling codes as well as the primary scrambling code to be used in the base station can be
simply generated by notifying the base station and the mobile station of only the primary

scrambling code.

Based on at least the foregoing, withdrawal of the rejections of Claim 1 and 21 is

respectfully requested.

Turning now to the new claims presented herein, the following description is provided to
assist in prosecution and in identifying support for the claimed subject matter in the

specification.

Regarding new Claim 54, new Claim 54 recites, “a method for éener_ating scrambling
codes in mobile communication system having a scrambling code _gerie;ator”. As.mentioned
above, the application as originally filed not only discloses a generator for concﬁﬁently
generating multiple Gold sequences using the mask functions but also describés on page 8, lines
310 6, that it is an object of the present invention to provide a method for efficiently dividing the

set of Gold sequences into a primary scrambling code set and a secondary scrambling code set to
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reduce the number of mask functions stored in the memory. New Claim 54.refer's to the second
embodiment of the present invention as described in the specification at pages 12 to 16. This
embodiment refers to a structure of primary and secondary scrambling codes as shown in Figure
9. Page 12, lines 19 to 23 states that while the first embodiment masks both m-sequences m1(t)

and m2(t) to generate scrambling codes, the second embodiment involves cyclic shift of the m-
sequence m2(t) only other than m1(1) to generate scrambling sequences, and as expressed by

Equation 1 therein.

Furthermore, new Claim 54 recites, “generating a ((K-1)*M+K)-th gold code as a K-th
primary scrambling code, where K is a natural number and M is a total number of secondary
scrambling codes per one primary scrambling code”. The description on page 12, lines 24 to 29

discloses:

Referring to Fig. 9, when M secondary scrambling codes correspond to
one primary scrambling code, the first, (M+2)'th, 2M+3Y'th, ... ((K-1Y*M+K)'th,
... and (S11M+512)'th Gold codes are used as primary scrambling codes. The
secondary scrambling codes corresponding to the (((K-1)*M+K)'th Gold code
used as the (K)'th primary scrambling code are composed of M Gold codes, i.e.,
(K-1)*M+K+1)), ((K-1)*M+(K+2))..., and (K*M+K)'th gold codes. (Emphasis
added.) .

. Additionally, new Claim 54 recites, “generating from ((K-1)*M-+K+1)-th to (K*M+K)-th
Gold codes as secﬁndary scrambling codes associated with the K-th primary scrambling code™.
The description on page 12, lines 26 to 29 discloses that the secondary scrambling codes
corresponding to the (((K-1y*M+K)'th Gold code used as the (K)'th primary scrambling code are
composed of M Gold codes, i.e., (K-1V*M+(K-+1)), (K-1)*M+({K+2))..:. and ( K*M+K)'th Gold

codes.

Moreover, new Claim 54 recites, "wherein the L-th Gold code is generated by adding the
(L-1)-times shifted first m sequence and the second m-sequence". Thc‘descripti‘qn’ on page 7,
lines 23 to 25, which refers to the above-mentioned Equation 1, discloses that for the purpose of

the present invention, the sum of the m-sequence m1(t) cyclically shifted time and the m-
sequence m2(t) will be designated as a Gold code g . That is, g (t) = m1{t + }+m2(t).

14
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Regarding new Claim 59, new Claim 59 recites, “an apparatus for generating scrambling
codes in mobile communication system having a scrambling code generator”, “a first m-
sequence generator to generate a first m-sequence™, and “a second m-sequencey generator to
generate a second m-sequence”. In this context, the description on page 7 discloses in lines 14
and 15 that a Gold code used herein as a scrambling code is generated through binary adding of

two distinct m-sequences.

Moreover, new Claim 59 recites, “at least one adder for generating a ((K-1)*M+K)-th
gold code as a K-th primary scrambling code by adding a ((K-1)*M+K-1)-times shifted first m-
sequence and the second m-sequence”. The description on page 12, lines 24 to 26 discloses,
referring to Fig. 9, that when M secondary scrambling codes correspond to one primary
scrambling code, the first, (M+2Y'th, 2M-+3Yth, ... . (K-1y*M+KYth, ..., and (S11M+512)th
Gold codes are used as primary scrambling codes. The description also discloses on page 7, lines
23 to 25, that for the purpose of the present invention, the sum of the m-sequence m1{t)

cyclically shifted time and the m-sequence m2(t) will be designated as a Gold code g, that is, g
() = m1(t + )+m2(t).

Finally, new Claim 59 recites, “wherein K is a natural number and M is a total number of
secondary scrambling codes per one primary scrambling code”. The description on page 12, lines

26 to 29 discloses that the secondary scrambling codes corresponding to the (((K-1)*M+K)'th

Gold code used as the (K))'th primary scrambling code are composed of M Gold codes, i.e., (K-
D*MHK+1)), (K-1)*M+HK+2))..., and (K*M+K)'th Gold codes.

" Regarding new Claim 65, new Claim 65 recites, “a method for generating scrambling
codes in mobile communication system having a scrambling code generator”, “‘generating a first
m-sequence" and "generating a second m-sequence”, and “generating a ((K-1)*M+K)-th Gold
code as a K-th primary scrambling code by adding the ((K-1)*M+K-1)-times shifted first m-
sequence and the second m-sequence”. The description on page 12, lines 24.to 26 discloses,
referring to Fig. 9, that when M secondary scrambling codes correspoﬁd to one primary
scrambling code, the first, (M+2 'th, (2M+3)'th, ... (K-1)*M+K)'th, .. and (511M+512)'th Gold

codes are used as primary scrambling codes. Further, the description on bage 7, lines 23 to 25
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discloses that for the purpose of the present invention, the sum of the m-sequence m1(H)

‘evelically shifted time and the m-sequence m2(t) will be designated as a Gold code g , that is, g
(6) = ml(t + J+m2(1).

Moreover, new Claim 65 recites, “wherein K is a natural number and M is a total number
of secondary scrambling codes per one pﬁmary scrambling code”. The description on page 12,
lines 26 to 29 discloses that the secondary scrambling codes corresponding to t_he (K-
1)*M+K)'th Gold code used as the (K)'th primary scrambling code are composed of M Gold
codes, i.e., (K-1)*M+(K+1)), (K-1)*M+(K+2))..., and (K*M+K)'th Gold codes.

Independent Claims 1 and 21 are believed to be in condition for allowance. Without
conceding the patentability per se of dependent Claims 31-47, these are likewise believed to be
allowable by virtue of their dependence on their respective amended independent claims.
Accordingly, reconsideration and withdrawal of the rejections of dependent Claims 31-47 is

respectfully requested.

Accordingly, all of the claims pending in the Application, namely, Claims 1, 21, 31-47
and 54-70, are believed to be in condition for allowance. Should the Eiaminer ‘believe that a
telephone conference or personal interview would facilitate resolution of any remaining matters,
the Examiner may contact Applicants’ éttomey at the number given below.

Respgctfully submittgd,

Paul J.[farrell .~
Reg. No. 33,494
Attorney for Applicant(s) -

DILWORTH & BARRESE, LLP -
333 Earle Ovingion Boulevard
Uniondale, New York 11553

Tel: (516)228-8484

Fax: (516)228-8516
PJF/MJIM/dr
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