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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Apprication of Faxer, et al. 

Serial No.: 15/105648 

Piled: June 17, 2016 

For: Codebook Subset Restriction Signaling 

Docket No: 4015-9595 / P45698-US2 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Examiner: Brian D. Nguyen 

Group Art Unit: 2472 

Confirmation No.: 5548 

RESPONSE TO OFFICE ACTION 

This paper is being filed in response to the Office Action malled April 13, 2018, having a 

reply due date of July 13, 2018. Reconsideration is respectfully requested in light of the 

remarks below. The Office is hereby authorized to charge any fees required for entry of this 

paper to Deposit Account 18-1167 
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CLAIMS LISTING 

1-38. (Cancelled) 

Application Ser. No. 15/105648 
Attorney Docket No. 401,5-9595 
Client Docket No. P45698-US2 

39. (Currently Amended) A method implemented by a network node for signaling to a 

wireless communication device Which precoders in a codebook are restricted from being used, 

the method ·characterized by; 

generating codebook subset restriction signaling that, for each of one or more groups of 

precoders, jointly restricts the precoders in the group by restricting a certain 

component that the precoders in the group have in common, wherein the 

codebook subset restriction signaling is rank-agnostic signaling that jointly 

restricts the precoders in a group without regard to the precoders' transmission 

rank; and 

sending the generated signaling from the network node to the wireless communication 

device. 

40. (Cancelled) 

41. (Previously Presented) The method of claim 39, wherein a precoder comprising one or 

more beam precoders is restricted if at least one of its one or more beam precoders is 

restricted. 

42. (Previously Presented) The method of claim 39, where.in the certain component 

comprises a beam precoder. 
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Application Ser. No. 15/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2. 

43. (Previously Presented) The method of claim 42, wherein a beam precoder is a 

Krohecker product of different beamforming vectors associated with different dimensions of a 

multi-dimensional antenna array. 

44. (Previously Presented) The method of claim 43, Wherein the different beamforming 

vectors comprise Discrete Fourier Transform (OFT) vectors. 

45. (Previously Presented) The method of claim 42, wherein a beam precoder is a 

beamforming vector used to transmit on a particular layer of a multi-layer transmission, wherein 

different scaled versions of that beamforming vector are transmitted on different polarizations: 

46. (Previously Presented) The method of claim 39, wherein a beam precoder is a 

Kronecker product of first and second beamforming vectors with first and second indices, 

wherein the first and second beamforming vectors are associated with different dimensions of a 

multi-dimensional antenna array, and wherein the codebook subset restriction signaling jointly 

restricts the precoders in a group of precoders that have the same pair of values for the first and 

second indices. 

47. (Currently Amended) A method implemented by a wireless communication device for 

decoding signaling from a network node indicating which precoders in a codebook are restricted 

from being used, the method characterized by: 

receNing codebook subset restriction signaling that, for each of one or more groups of 

precoders, jolntly restricts the precoders in the group by restricting a certain 

component that the precoders in the group have in common, wherein the 

codebook subset restriction signafing is rank-agnostic signaling that jointly 
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Application Ser, No. 15/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2 

restr.icts the precoders 1n a group Without regard to the precoders' transmission 

rank; and 

decoding the received signaling as jointly restricting precoders in each of the one or 

more groups of precoders. 

48. (Cancelled) 

49. (Previously Presented) The·rnethod of claim 47, wherein a precoder comprising one or 

more beam precoders is restricted if at least one of its one or more beam precoders is 

restricted. 

50. (Previously Presented) The method of claim 47, wherein the certain component 

comprises a beam precoder, 

51, {Previously Presented) The method of claim 501 wherein a beam precoder is a 

Kronecker product of different beamforming vectors associated with different dimensions of a 

multi-dimensional antenna array, 

52. {Previously Presented) The method of claim 51, wherein the different beamforming 

vectors comprise Discrete Fourier Transform (OFT) vectors. 

53. (Previously Presented) The method of claim 50, wherein a beam precoder Is a 

beamforming vector used to transmit on a partlcular layer of a multi-layer transmissfon, wherein 

different scaled versions of that beamforming vector are transmitted on different polarizations; 
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Application Ser. No. 1'5/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2. 

54. (Previously Presented) The method of claim 47, wherein a beam precoder is a 

Krohecker product of first and second beamforming vectors with first and second indices, 

wherein the first and second beamforming vectors are associated with d1fferent dimensions of a 

multi-dimensional antenna array, and wherein the codebook subset restriction signaling jointly 

restricts the precoders in a group of precoders that have the same pair of values for the first and 

second indices. 

55. (Currently Amended) A network node for signaling to-a wireless communication device 

which precoders in a codebook are restricted from being used, the network node comprising: 

a processor and a memory, the memory containing instructions executable by the 

processor Whereby the network node is configured to: 

56. (Cancelled) 

generate codebook subset restriction signaling that, for each of one or 

more groups of precoders, jointly restricts the precoders in the 

group by restricting a certain component that the precoders in the 

group have in commoni wherein the codebook subset restriction 

signaling is rank-agnostic signaling that jointly restricts the 

precoders in a group without regard to the precoders' transmission 

rank; and 

send the generated signaling from the network node to the wireless 

communication device. 
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Application Ser. No. 15/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2. 

57. (Previously Presented) The network node of claim 55, wherein a precoder comprising 

one or more beam precoders ls restricted if at least one of its one or more beam precoders is 

restricted. 

58. (Previously Presented) The network node of claim 55, wherein the certain component 

comprises a beam precoder. 

59. (Previously Presented) The -network node of claim 58, wherein a beam preceder is a 

Kronecker product of different beamforming vectors associated with different dimensions of a 

multi-dimensional antenna array. 

60. (Previously Presented) The network node of claim 59, wherein the different beamforming 

vectors comprise Discrete Fourier Transform (OFT) vectors. 

61, (Previously Presented) The network node of claim 58, where.in a beam precoder is a 

beamforming vector used to transmit on a particular layer of a multi-layer transmission, wherein 

different scaled versions of that beamforming vector are transmitted on different polarizations; 

62. (Previously Presented) The network node of claim 55, wherein a beam precoder is a 

Kronecker product of first and second beamforming vectors with first and second indices, 

wherein the first and second beamforming vectors are associated with different dimensions of a 

multi-dimensional antenna array, and wherein the codebook subset restriction signaling jointly 

restricts the precoders in a group of precoders that have the same pair of values for the first and 

second indices. 
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Application Ser. No. 15/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2. 

63. (Currently Amended) A wireless communication deVice for decoding signaling from a 

network node Indicating which precoders in a codebook are restricted from being used, the 

wireless communication devtce comprising: 

a processor and a memory, the memory containing instructions executable by the 

processor Whereby the wireless communication device is configured to: 

64. (Cancelled) 

receive codebook subset restriction signaling that, for each of one or 

more ·groups of precoders, jointly restricts the precoders in the 

group by restricting a certain component that the precoders in-the 

group have in common, wherein the codebook subset restriction 

signaling is rank-agnostic signaling that jointly restricts the 

precoders in a group without regard to the precoders' transmission 

rank: and 

decode the received signaling as jointly restricting precoders in each of 

the one or more groups of precoders. 

65. (Previously Presented) The wireless communication device of claim 63, wherein a 

precoder comprising one or more beam precoders is restricted if at least one of its one or more 

beam precoders is restricted. 

66. (Previously Presented) The wireless communication device of claim 63, wherein the 

certatn component comprises a beam precoder. 
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Application Ser. No. 15/105648 
Attorney Docket No. 401.5-9595 
Client Docket No. P45698-US2 

67. (Previously Presented) The wireless communication device of claim 66, wherein a beam 

precoder is a Krohecker product of different beamforming vectors associated With different 

dimensions of a multi-dimensional antenna array. 

68. (Previously Presented) The wireless communication device of claim 67, wherein the 

different beamforming vectors comprise Discrete Fourier Transform (OFT} vectors. 

69. (Previously Presented) The wireless communication device of claim 66, wherein-a beam 

precoder is a beamforming vector used to transmit on a particular layer of a multi-layer 

transmission; wherein different scaled versions of that beamforming vector are transmitted on 

different polarizations; 

70. (Previously Presented) The wireless communication device of claim 63, wherein a beam 

precoder is a Kronecker product of first and second beamforming vectors with first and second 

indices, wherein the first and second beamforming vectors are associated with different 

dimensions of a multi-dimensional antenna array, and wherein the codebook subset restriction 

signaling jointly restricts the precoders in a group of precoders that have the same pair of values 

for the first and second indices. 
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REMARKS 

Application Ser. No. 1'5/105648 
Attorney Docket No. 401,5-9595 
Client Docket No. P45698-US2 

Applicant appreciates the Examiner indicating that claims 40, 45-46, 48, 53-54, 56, 61-

62, 64, and 69-70 are allowable if rewritten into independent form including all the limitations of 

their base claim and any intervening claims. Applicant amends independent claims 39, 47, 55, 

and 63 to incorporate the affowable subject matter of dependent claims 40, 48, 56, and 64, 

respectively. Claims 40, 48, 56, and 64 have therefore been canceled. 

Independent claims 39, 47, 55 and 63 stand rejected under 35 U.S.C. §102 as being 

anticipated by U.S. Patent Application· Publication No. 2013/0163687 to Jing· et al. '("Jing"). 

VVhile Applicant disagrees with the rejections, Applicant has, in the interest of expedited 

prosecution 1 amended the independent claims to include the allowable subject matter. Such 

amendments render moot any further discussion of Jing, Applicant submits that the 

independent claims, and their respective dependent claims, define over the cited art for at least 

the reasons indicated in the Action. 

For the forgoing reasons, it is respectfully urged that the present application is in 

condition for allowance and notice to such effect is respectfully requested. 

Dated: July 111 2018 

Respectfully submitted, 
COATS & BENNETT, P.L.LC. 

/Brandee N. Woolard/ 
Brandee N. Woolard 
Registration No.: 68,795 
Telephone: (919) 854-1844 
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Determination of Patent Term Adjushnent under 35 U.S.C. 154 (b) 
(AppUcatiol'ls filed on or after May 29. 2000) 

The Office has discontinued providing a Pat·enl Term Adjustment (PT A) calculation with the otice of Allowance. 
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0MB Clearance and PAA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 reouirc.s federal agencies to obtain Oflice of Management and Budget 
approval before requesting most type:, of information from the pub}jc_ When 0MB approves an agency request LO 

collect information from the public, 0MB (i) pmvides a valid 0MB Cont.rol Number and expiration date for the 
agency to display on lhe instrument that will be used lo collect the information and (ii) requires lhe agency lo inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CPR J320.5(b). 

The information collected by PTOL-85 Part 8 is required by 37 CFR 1.31 l. The infommtion is required to obtain 
or retain a benefit by the public which is lo file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. I 22 and 37 CFR l.14. This collection is estimated to take 12 nlinutes to complete. including 
gathering. preparing, and submitting the completed application fo1111 to lhe USPTO. Time will vary depending upon 
the individual case. Any commenL~ on the amount of time you require to complete this form and/or suggestions 
for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent ,Ind Trademark Office, 
U.S. Department of Conwcrce, P.O. Box 1450, Alexandria. Virginia 22313-1450. 00 NOT SEND fEES OR 
COMPLETED FORMS TO TH]S ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450, Alexandria, 
Virgi11ia 22313-1450. Under lhe Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of informa1ion unJcss it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires lhal you be given cc.rtain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to tbe requirements 
of the Ac1, please be advised that: ( 1) the genera.I authority for the collection of this information is 35 U.S£. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the infom1ation 
is used by the U.S. Patent -:1nd Trademark Office is Lo process and/or examine your submission related 10 u patent 
application or patent. If you do not (umish 1he requt:sted infom1a1ion, the U.S. Patent and Trademark Office may not 
be able to process und/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expi.ration of the patent, 

The infom1atio11 provided by you in this form will be subject to I.be following routine uses: 
I. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of .Justice to detennine whether disclosure of these records is required by the 
freedom or Information Act. 

2. A recor-d from lb.is :,ystem of records may be disclosed, as a rouliue use, in !be course of presenting evidence 
to a court, magistrate, or administrative tribunal. including disclosures lo opposing counsel in the course of 
settlement negotiations. 

3. A record in this sygtem of records may be disclosed, as a routine use, to a Member of Congres:, submitting 
a request involving an individuaJ, 10 whom the record pertains, wben the individual bas requested assistaJ1ce 
from lhe Member with respect lo the subjec.r matter ofthc record. 

4. A record in lhis system of records may be disclosed, as a routine use. to a contractor of the Agency having 
need for tJ1c in.formation in order to perform a contract. Recipients ofinfotmation shall be required to comply 
with the requirements of Lht! Privacy Act oi 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related lo an International Application filed under the Patent Conperntion Treaty in lhis system of 
records may be disclosed, as a routine nse, to the International Bureau of the World Intellectual Property 
Orgai1ization, ptu·sua.nt to tbe Patent Cooperation Treaty. 

6. A record in th.is system of records may be disclosed, as a routine use, to anoUJCr federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(e)). 

7. A record from this system of records may be di:.closcd. as a routine use, to U1e Administrator. Genera.I Services. 
or bis/her designec, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall he made in accordance with the GSA regulations governing inspection. 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used lo make determinations about individuals. 

8. A record from this system of records m,ly b~ disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. I 22(b) or issuance of a patent pursuant to :15 U.S.C. 15 I. Further, a record 
may be disclosed, subject to the limitations of37 CFR I. l4, as a routine use, to the public if the record wa.-; tiled 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application. an application open 10 public inspection or an issued patent 

9. A record (ro111 Ibis system of records may be disclosed, as a routine use, to a Federal, Su1tc, or Iota.I law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Applicant(s) 
Fax.er et al. 
Art Unit 
2472 I AIAStatus 

Yes 

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address­
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewitti (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is-subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR. 1.313 and MPEP 1308. 

1.~ Th1s communication is responsive to the amendment filed 7/11/18. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during [he Interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit froni the 
Patent Prosecution Highway program at a participating intellectual property otfice for the, corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S,C. § 119(a)·(d) or (f). 

Certified copies: 

a) □All b) 0 Some "c) D None of the: 

1. 0 Certlfied copies of tl1e priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. __ • 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" ot this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result fn ABANDONMENT ot thls appllcation. 
THIS THREE-MONTH PERIOD IS NOT EXTENOABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment/ Comment or lo the Oftice action of 
Paper No./Mail Date __ . 

Identifying indlcia such as the application number {see 37 CFR 1.84(e)) should be written on the drawings in the 1ront (not the back) of each 
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6.0 DEPOSIT OF and/or INFORMATION about tile deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQtJIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

AUachment{s) 
1.0 Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 
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