Case 2:24-cv-00203 Document 2 Filed 03/20/24 Page 1 of 3 PagelD #: 194

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following

[0 Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

2:24-cv-00203 3/20/2024 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
APEX BEAM TECHNOLOGIES LL.C SAMSUNG ELECTRONICS CO., LTD. and

SAMSUNG ELECTRONICS AMERICA, INC.

TR Ao, A DIAMARK HOLDER OF PATENT OR TRADEMARK
1 11,063,727 711312021 Apex Beam Technologies LLC
2 11,374,721 6/28/2022 Apex Beam Technologies LLC
3 11,457 426 9/27/2022 Apex Beam Technclogies LLC
4 11,546,110 1/3/2023 Apex Beam Technologies LLC
5 11,626,904 4/11/2023 Apex Beam Technologies LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been inctuded:

DATE INCLUDED INCLUDED BY
[0 Amendment [] Answer [J Cross Bill [0 Other Pleading
m:gémTR?(RN 0. %J;T'?RTDI;E?IESE HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 1 of 3
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Case 2:24-cv-00203 Document 2 Filed 03/20/24 Page 2 of 3 PagelD #: 195

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
Tn Compliance with 35 U.S.C. § 290 and/or [5 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or M Patents. { [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:24-cv-00203 3/20/2024 for the Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT

APEX BEAM TECHNOLOGIES LLC SAMSUNG ELECTRONICS CO., LTD. and

SAMSUNG ELECTRONICS AMERICA, INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 11,917,581 212712024 Apex Beam Technologies LLC

2 10,965,434 3/30/2021 Apex Beam Technologies LLC

3 11,139,944 10/5/2021 Apex Beam Technologies LLC

4 11,108,639 8/31/2021 Apex Beam Technologies LLC

5 10,986,695 4/20/2021 Apex Beam Technologies LLC

[n the above—entitled casc, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [ Answer O Cross Biil {1 Other Pleading
PATENT OR DATE OQF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISTION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of actien, mail this copy to Director  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upeon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 2 of 3



Case 2:24-cv-00203 Document 2 Filed 03/20/24 Page 3 of 3 PagelD #: 196

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [MPatents. { [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:24-¢v-00203 3/20/2024 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

APEX BEAM TECHNOLOGIES LLC

SAMSUNG ELECTRONICS CO., LTD. and
SAMSUNG ELECTRONICS AMERICA, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,979,128 4/13/2021 Apex Beam Technologies LLC

2 11,637,615 4/25/2023 Apex Beam Technologies LLC

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
. ] Amendment [J Answer ] Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

|

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISIONAUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1-—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Page

3 of3

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/095,767 06/28/2022 11374721 Z1.0205-0007-PCT-US-CON1 1027
155075 7590 06/08/2022

Zhong Law, LLC

51 JFK Parkway

1st Floor West

Short Hills, NJ 07078

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 43 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTOR(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional inventors):

Xiaobo ZHANG, Shanghai, CHINA;

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):
APEX BEAM TECHNOLOGIES LLC, MARSHALL, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

P020-11-12

First Named Inventor ‘

Kiaobo, ZHANG

Art Unit

Examiner Name

‘ Not Yet Assigned

Attorney Docket Number

| 20170006-PCT-US-DA1

U.S.PATENTS

Remove

Pages,Columns,Lines where

E)_(gm*lner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
Chapge) 4pplied  |po150256308 A1 |p0o15-09-10 UAWE co.,
to documen : Ma et al.
/ (Wéu wish to add additional U.S. Published Application citation information please click the Add button| Add
S/ przozz FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant T
Initial* No | Number3 Code?| Code4| Date PR Passages or Relevant
Document .
Figures Appear
L ANGBO description, paragraphs
/p.s/ |1 |h104683969 CN A 2015-06-03  |[COMMUNICATION 0008l 101381 p
TECH [0098H0138]
/e.8/ |2 104219757 CN A 20141217 VTE CORP.
| ANGBO
/e.s/f |3 [104602350 CN A 2015-05-06 [COMMUNICATION
TECH
EFS Web 2.1.18



PART B - FEE(S) TRANSMITTAL

Complete and sead this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to:  Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1430
Alexandria, Virginia 22313-1450

By fax, send to:  (571)-273-2885

INSTRUCTIONS: This form should be used for ransmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. Al
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the corrent correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by {(a) specifving a new comvespondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS {Nate: Use Black 1 for any change of addvess)

{55075 7590 0272472022
Zhong Law, LLC
51 JFK Parkway
1st Floor West

Note: A certificate of mafling can only be used for domestc mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper. such as an assigunent or ‘formal drawing, must
have its own certificate of mailing or wansmission.
Certificate of Mailing or Transmission

1 hereby certify that this Feefs) Transmittal 1s being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
the USPTO via EFS-Web or by {acsimile to (371) 273-2885. on the date below.

Short Hills, NJ 07078 Eddie Rowell Typed or primed name
/Eddie Rowell/ {Siguature)
May 23. 2022 o
l APPLICATION NO. l FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. l CONFIRMATION NO. l
17/695,767 11/12/2020 Xiaoho ZHANG Z1.0205-0007- 1027

PCT-US-CON1

TITLE OF INVENTION: METHOD AND DEVICE FOR WIRELESS COMMUNICATION

I APPLN. TYPE l ENTITY STATUS I ISSUE FEE DUE l PUBLICATION FEE DUE l PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE I DATE DUE l
nouprovisional SMALL $600 $0.00 $0.00 $600 05/24/2022
I EXAMINER l ART ONIT l CLASS-SUBCLASS l
SAM, PHIRIN 2476 370-329000

1. Change of correspondence address or ndication of "tee Address” (37
CIFR 1.363).
id Change of cotrespondence address {or Change of Correspondence

Address form PTO/ATA/22 or PTO/SB/122) attached.

£ "Fee Address” indication {or "Fee Address” Indication form PTO/
ALAMAT or PTOSBMAT, Rev 03-02 or more recent) sitached. Use of 3
Customer Number is required.

2. For printing on the patent tront page, st
(1) The names of up to 3 registered patent ariorneys
or agents OR, alternatively, 1 Zhong Law, LLC
(2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agenis. If no name is
listed, no name will be printed. 1

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previoushy
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A} NAME OF ASSIGNEE

APEX BEAM TECHNOLOGIES LLC

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
MARSHALL, TEXAS

Please check the appropriate assignee category or categories (will not be printed on the patent) : i ndividual X1 Corporation or other private group entity i Government
-

4a. Fees submitted: Xyssue Fee L dpPublication Fee (if required)

{Jadvance Order - # of Copies

4h. Method of Payment: { Please first reapply any previousty paid fee shown above)

&I Electronic Payment via EFS-Web i) Enclosed check LJ Non-electronic payment by credit card (Attach form PTO-2038)

5. Change in Entity Status (tfrom status indicated above)

i Applicant cerufying micro entity status. See 37 CFR 1.29
| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certificanon of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount wilf not be accepted at the risk of application abandoument.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of Joss of entitlement {o micro entity states.

NOTE: Checking this box will be taken to be a notification of loss of enutlement to small ov micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33.

See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Jialin Zhong/

pae May 23, 2022

Typed or printed name _J ialin Zhong

Registration No. 62,937

PTOL-~85 Part B (08-18) Approved for use through 03/31/2020

Page 2 of 3
OMB 0651-0033 U.S. Patent and Tradewmark Oftice: U.S. DEPARTMENT OF COMMERCE

6



Electronic Patent Application Fee Transmittal

Application Number:

17095767

Filing Date:

12-Nov-2020

Title of Invention:

METHOD AND DEVICE FOR WIRELESS COMMUNICATION

First Named Inventor/Applicant Name:

Xiaobo ZHANG

Filer:

Jialin Zhong/Eddie Rowell

Attorney Docket Number:

Z1.0205-0007-PCT-US-CON1

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 600 600




Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

600




Electronic Acknowledgement Receipt

EFS ID: 45763679
Application Number: 17095767
International Application Number:
Confirmation Number: 1027
Title of Invention: METHOD AND DEVICE FOR WIRELESS COMMUNICATION
First Named Inventor/Applicant Name: Xiaobo ZHANG
Customer Number: 155075
Filer: Jialin Zhong/Eddie Rowell
Filer Authorized By: Jialin Zhong
Attorney Docket Number: Z1.0205-0007-PCT-US-CON1
Receipt Date: 23-MAY-2022
Filing Date: 12-NOV-2020
Time Stamp: 15:20:52
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $600
RAM confirmation Number E20225MF21110129
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:




File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
2049675
1 Issue Fee Payment (PTO-85B) 17095767_lssue_Fee.pdf no 1
ee1970c1b6edS106a9a720afacsf58815¢ecal
Warnings:
Information:
37976
2 Fee Worksheet (SB06) fee-info.pdf no 2
a1d00%ef0ec194d6f6a7odd40fo781128e30)
5999
Warnings:
Information:
Total Files Size (in bytes){ 2087651

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

10




UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
155075 7590 02/24/2022
Zhong Law, LLC SAM, PHIRIN
51 JFK Parkway
1st Floor West | ART UNIT PAPER NUMBER |
Short Hills, NJ 07078 2476
DATE MAILED: 02/24/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/095,767 11/12/2020 Xiaobo ZHANG Z1.0205-0007- 1027
PCT-US-CON1
TITLE OF INVENTION: METHOD AND DEVICE FOR WIRELESS COMMUNICATION
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $600 $0.00 $0.00 $600 05/24/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

155075 7590 02/24/2022 Certificate of Mailing or Transmission
Zhong Law, LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
51 JFK Parkwa addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P g
1st Floor West the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Short Hills NJ 07078 (Typed or printed name)
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/095,767 11/12/2020 Xiaobo ZHANG Z1.0205-0007- 1027
PCT-US-CON1
TITLE OF INVENTION: METHOD AND DEVICE FOR WIRELESS COMMUNICATION
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 05/24/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SAM, PHIRIN 2476 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(98]

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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‘, UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/095,767 11/12/2020 Xiaobo ZHANG Z1.0205-0007- 1027
RPCTLT LIS _CONL
| EXAMINER |
155075 7590 02/24/2022
Zhong Law, LLC SAM, PHIRIN
51 JFK Parkway
1st Floor West | ART UNIT PAPER NUMBER |
Short Hills, NJ 07078 2476

DATE MAILED: 02/24/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments 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 and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. 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 determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

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

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another 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(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, 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 be 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 to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
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 to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 17/095,767 ZHANG, Xiaobo
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PHIRIN SAM 2476 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
herewith (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.} This communication is responsive to 11/12/2020.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (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.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[¥) Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 11/12/2020.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

Date: 02/12/2022 /PHIRIN SAM/
Primary Examiner, Art Unit 2476

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201112
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Application/Control Number: 17/095,767 Page 2
Art Unit: 2476

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Allowable Subject Matter

2. The following is an examiner’s statement of reasons for allowance:

In regard claim 1, the prior arts of record do not teach or disclose a method for wireless
communication in a user equipment (UE), comprising: transmitting a first wireless signal;
transmitting a second wireless signal, wherein the first wireless signal is generated by a first
sequence; the first wireless signal is used to determine a first time interval; the first time interval
1s a time interval between a first time instant and a second time instant; the first time instant is a
starting time instant at which a transmitter of the first wireless signal transmits the first wireless
signal; the second time instant is a starting time instant at which a transmitter of the second
wireless signal transmits the second wireless signal; the first time instant is earlier than the
second time instant; the second wireless signal occupies a first wireless resource; the first
wireless resource is one of J candidate wireless resources; the J is a positive integer; the first time
interval is used to determine the first wireless resource out of the J candidate wireless resources;
the first sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the first
wireless signal is a Random Access Channel (RACH), a physical channel corresponding to the
second wireless signal is a Physical Uplink Shared Channel (PUSCH); the first wireless signal is

used to determine whether the second wireless signal is transmitted or not.
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Application/Control Number: 17/095,767 Page 3
Art Unit: 2476

In regard claim 6, the prior arts of record do not teach or disclose a method for wireless
communication in a base station, comprising: receiving a first wireless signal; and receiving a
second wireless signal, wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a time interval
between a first time instant and a second time instant; the first time instant is a starting time
instant at which a transmitter of the first wireless signal transmits the first wireless signal; the
second time instant is a starting time instant at which a transmitter of the second wireless signal
transmits the second wireless signal; the first time instant is earlier than the second time instant;
the second wireless signal occupies a first wireless resource; the first wireless resource is one of J
candidate wireless resources; the J is a positive integer; the first time interval is used to
determine the first wireless resource out of the J candidate wireless resources; the first sequence
is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the first wireless signal is a
Random Access Channel (RACH), a physical channel corresponding to the second wireless
signal is a Physical Uplink Shared Channel (PUSCH); the first wireless signal is used to

determine whether the second wireless signal is transmitted or not.

In regard claim 11, the prior arts of record do not teach or disclose a user equipment for
wireless communication, comprising: a first processor transmitting a first wireless signal; and a
first transmitter transmitting a second wireless signal, wherein the first wireless signal is
generated by a first sequence; the first wireless signal is used to determine a first time interval;
the first time interval is a time interval between a first time instant and a second time instant; the

first time instant is a starting time instant at which a transmitter of the first wireless signal
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Application/Control Number: 17/095,767 Page 4
Art Unit: 2476

transmits the first wireless signal; the second time instant is a starting time instant at which a
transmitter of the second wireless signal transmits the second wireless signal; the first time
instant is earlier than the second time instant; the second wireless signal occupies a first wireless
resource; the first wireless resource is one of J candidate wireless resources; the J is a positive
integer; the first time interval is used to determine the first wireless resource out of the J
candidate wireless resources; the first sequence is a Zadoff-Chu (ZC) sequence, a transport
channel corresponding to the first wireless signal is a Random Access Channel (RACH), a
physical channel corresponding to the second wireless signal is a Physical Uplink Shared
Channel (PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

In regard claim 16, the prior arts of record do not teach or disclose a base station for
wireless communication, comprising: a second processor transmitting a first wireless signal; and
a first receiver transmitting a second wireless signal, wherein the first wireless signal is
generated by a first sequence; the first wireless signal is used to determine a first time interval;
the first time interval is a time interval between a first time instant and a second time instant; the
first time instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at which a
transmitter of the second wireless signal transmits the second wireless signal; the first time
instant is earlier than the second time instant; the second wireless signal occupies a first wireless
resource; the first wireless resource is one of J candidate wireless resources; the J is a positive
integer; the first time interval is used to determine the first wireless resource out of the J

candidate wireless resources; the first sequence is a Zadoff-Chu (ZC) sequence, a transport
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channel corresponding to the first wireless signal is a Random Access Channel (RACH), a
physical channel corresponding to the second wireless signal is a Physical Uplink Shared
Channel (PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

Conclusion
3. Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PHIRIN SAM whose telephone number is (571)272-3082. The
examiner can normally be reached Mon - Fri, 10:30am - Spm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ayaz R. Sheikh can be reached on (571) 272 - 3795. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available

to registered users. To file and manage patent submissions in Patent Center, visit:
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Application/Control Number: 17/095,767 Page 6
Art Unit: 2476

https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Date: 02/12/2022 /PHIRIN SAM/
Primary Examiner, Art Unit 2476
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English language translation is attached.
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Application Number

Filing Date 2020-11-12

INFORMATION DISCLOSURE First Named Inventor |Xiaobo, ZHANG

STATEMENT BY APPLICANT At Uni
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Not Yet Assigned

Attorney Docket Number ‘ 20170006-PCT-US-DA1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Xiaobo ZHANG Date (YYYY-MM-DD) 2020-11-12
Name/Print [Xiaobo ZHANG/ Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments 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 and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

30




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another 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(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, 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 be 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 to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 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 to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

Apff%};(éggON I 35115;1)1\1]SA?11‘E G%I;\TA?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAINISIIND CLAIMSl
T7/095,767  11/1272020  OPAP 1070 ZL0205-0007-PCT-US-CONT 20
CONFIRMATION NO. 1027
155075 REPLACEMENT FILING RECEIPT
Zhong Law, LLG
100 Connell Drive AL LA RV IR
Suite 2300

Berkeley Heights, NJ 07922
Date Mailed: 11/17/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Xiaobo ZHANG, Shanghai, CHINA;
Applicant(s)

APEX BEAM TECHNOLOGIES LLC, MARSHALL, TX;
Assignment For Published Patent Application

APEX BEAM TECHNOLOGIES LLC, MARSHALL, TX

Power of Attorney: The patent practitioners associated with Customer Number 155075

Domestic Priority data as claimed by applicant
This application is a CON of 16/517,678 07/22/2019 PAT 10892877
which is a CON of PCT/CN2017/072131 01/22/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/095,767

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD AND DEVICE FOR WIRELESS COMMUNICATION
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/095,767 11/12/2020 Xiaobo ZHANG 71.0205-0007-PCT-US-CONI1
CONFIRMATION NO. 1027

155075 POA ACCEPTANCE LETTER

D6 Cormel e A

Suite 2300
Berkeley Heights, NJ 07922

Date Mailed: 11/17/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/12/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ltaba/
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 17/095,767

Filing Date 11-12-2020

First Named Inventor Xiaobo ZHANG

Title METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Art Unit

Examiner Name

Attorney Docket Number | 7] 0205-0007-PCT-US-CONT1

SIGNATURE of Applicant or Patent Practitioner

Signature /J |al|n Zhong/ Date (Optional)
Name Jialin Zhong Eegilst;)ter?tion 62937
u

Title (if Applicant is a | Registered Patent Attorney
juristic entity)

Applicant Name (if Applicant is a juristic entity) AP EX BEAM TEC H NOLOG | ES LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments 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 and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

FNTIR PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 155075

|:| | hereby appoint Practitioner(s) named in the attached list {form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City [ state | Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

APEX BEAM TECHNOLOGIES LLC

I:l inventor or Joint Inventor (litle not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) {provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature g gmor SHET | Date (Optional) | 11/10/2021
Name Deepak Sharma veRy
Title Managing Director

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use mulitiple forms.

ota! of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
inciuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 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 and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. 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 determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an international Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Inteliectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another 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(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, 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 be 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 shail not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 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 to
public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
APEX BEAM TECHNOLOGIES LLC

Applicant/Patent Owner:

Application No./Patent No.: 17/095,767 Filed/Issue Date: 11-12-2020

Titteg: METHOD AND DEVICE FOR WIRELESS COMMUNICATION

APEX BEAM TECHNOLOGIES LLC .a Limited Liability Company

{(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: XIAOBO ZHANG To: SHANGHAILANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED

The document was recorded in the United States Patent and Trademark Office at

Reel 057757 , Frame 0367 , or for which a copy thereof is attached.

> From: SHANGHAI LANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED To: APEX BEAM TECHNOLOGIES LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 058068 , Frame 0338 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 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 and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

Mialin Zhong/ November 11, 2021
Signature Date

Jialin Zhong 62,937

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

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 determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another 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(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, 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 be 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 to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed 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 to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 44266437
Application Number: 17095767
International Application Number:
Confirmation Number: 1027

Title of Invention:

METHOD AND DEVICE FOR WIRELESS COMMUNICATION

First Named Inventor/Applicant Name:

Xiaobo ZHANG

Customer Number:

157297

Filer:

Jialin Zhong/Eddie Rowell

Filer Authorized By:

Jialin Zhong

Attorney Docket Number: 20170006-PCT-US-DA1
Receipt Date: 12-NOV-2021
Filing Date: 12-NOV-2020
Time Stamp: 10:51:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
1623203
ZL0205-0007-PCT-US-
1 Application Data Sheet no 7
CON 1 _Ma rKEdiu p_ADS pdf 649cb91972bdfabl1a43dc24dcb9360e8a53|
51268
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

244036
ZL0205-0007-PCT-US-
2 Power of Attorney no 1
CON 1 78 2Apdf 3bf9a0b3fcf0482ad6bab0673a829fc87 3ff5
1cl
Warnings:
Information:
1100582
3 Power of Attorney POAS82B_Apex_ex.pdf no 2
d420eaec9e65ed86bfe977d519096€06216)
6a185
Warnings:
Information:
121169
4 Assignee showing of ownership per 37 ZL0205-0007-PCT-US- no 3
CFR3.73 CON1 _3_73C.pdf 01961030280dc46416a14f41e41bd7acl7
Sabfe
Warnings:
Information:
Total Files Size (in bytes){ 3088990

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/14
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

. Attorney Docket Number 20170006-PCT-US-DA1
Application Data Sheet 37 CFR1.76

Application Number 17/095,767

Title of Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

The application data sheet is part of the provisicnal or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
[ CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Xiaobo ZHANG

Residence Information (Select One) (O US Residency (® Non US Residency (O Active US Military Service

City Shanghai Country of Residence i CN

Mailing Address of Inventor:

Address 1 ROOM 601, BUILDING 34, NO. 2777 EAST JINXIU ROAD

Address 2 Pudong District

City Shanghai | State/Province | oT

Postal Code ’ 201206 ‘ Country i CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated

within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 157297

Email Address | | Add Email I |RemoveEmaiI

Application Information:

Title of the Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Attorney Docket Number | 20170006-PCT-US-DA1 Small Entity Status Claimed X

Application Type Nenprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication {if any} 6
WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 20170006-PCT-US-DA1

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country 7

filed application

Publication Information:
[] RequestEarly Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US.C.

] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (® Customer Number ‘ (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 157297
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

WEB ADS 1.0
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Approved for use through 04/30/2017. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Application Data Sheet37 CFR 1.76

Attorney Docket Number

20170006-PCT-US-DA1

Application Number

Title of Invention

METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e}, 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific
reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 16/517,678 2019-07-22

Remove

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

16/517,678

Continuation of

PCT/CN2017/072131

2017-01-22

Additional Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119{b) and 37 CFR 1.55. When priority is claimed to a foreign application that is eligible
for retrieval under the priority document exchange program (PDX) the information will be used by the Office to automatically attempt retrieval
pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of the foreign
application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign priority
application is filed, within the time period specified in 37 CFR 1.55(g){(1).

Application Number CountryI Filing Date (YYYY-MM-DD) Access Codei(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

WEB ADS 1.0



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

.. Attorney Docket Number 20170006-PCT-US-DA1
Application Data Sheet37 CFR 1.76

Application Number

Title of Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A in
subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application {see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange {(PDX} - Unless box A in subsection 2 {opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office (EPQ}, the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization {WIPQ), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1} the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h)(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPQ’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s})

A. Applicant DOES NOT authorize the USPTO to permiit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

n B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.

WEB ADS 1.0
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Application Data Sheet37 CFR 1.76

Attorney Docket Number

20170006-PCT-US-DA1

Application Number

Title of Invention

METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to have
an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed. The
information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 1.43; or the
name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person who otherwise shows
sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an applicant under 37 CFR 1.46 {(assignee,
person to whom the inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest) together with one or more
joint inventors, then the joint inventor or inventors who are also the applicant should be identified in this section.

Q Assignee

O Legal Representative under 35 U.S.C.117

O Joint Inventor

O Person to whom the inventor is obligated to assign.

O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Iz‘, APEX BEAM TECHNOLOGIES LLC

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Applicant:

Address 1 104 EAST HOUSTON STREET

Address 2 SUITE 180

City WMARSHALL State/Province IX

CountryI S Postal Code 15670

Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

WEB ADS 1.0
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.. Attorney Docket Number 20170006-PCT-US-DA1
Application Data Sheet37 CFR 1.76

Application Number

Title of Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1
Complete this section if assighee information, including non-applicant assignee infermation, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent applicaticn publicaticn as an

applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application
publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. <

Organization Name SHANGHAEANGEE-COMMENEAHONTFECHNOEOG-COMPANYHIMAED  APEX BEAM TECHNOLOGIES LLIC

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 OB BN NG -EASTHROAS. 104 EAST HOUSTON STREET
Address 2 PedowerDisteer  SUITE 180

City Shemghe MARSHALL State/Province oF IX

Country | N S Postal Code 204306 75670
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

WEB ADS 1.0
50



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number 20170006-PCT-US-DA1

Application Data Sheet37 CFR 1.76
Application Number

Title of Invention METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Signature:

with 37 CFR 1.14(c).

see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g.,

Signature |/RiIoETZrANGr /Jialin Zhong/ Date (YYYY-MM-DD} 2021-11-12
First Name | %mebe Jialin LastName | Frihe Zlong Registration Number 62937
s

Additional Signature may be generated within this form by selecting the Add button.

WEB ADS 1.0
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/095,767 11/12/2020 Xiaobo ZHANG 20170006-PCT-US-DA1
CONFIRMATION NO. 1027
157297 PUBLICATION NOTICE

Langbo Communication Technology Co. LTD

155 SNOWBANK CT. T

SAN JOSE, CA 95135

Title:METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Publication No.US-2021-0067305-A1
Publication Date:03/04/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/095,767
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or () N/A N/A N/A 80 N/A
SEARCH FEE
A i) N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 CFR 1.16(0). (5), or (2) N/A N/A N/A 400 N/A
TOTAL CLAIMS .
(37 CFR 1.16(1)) 20 minus 20= 50 0.00 OR
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 240 240
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 1070 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL. FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/095,767 11/12/2020 2414 1070 20170006-PCT-US-DA1 20
CONFIRMATION NO. 1027
157297 FILING RECEIPT

1145 Tuntabacicin ooy 00 LTD ORI

San Diego, CA 92127
Date Mailed: 11/24/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Xiaobo ZHANG, Shanghai, CHINA;
Applicant(s)
Xiaobo ZHANG, Shanghai, CHINA;
Assignment For Published Patent Application
SHANGHAI LANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED, Shanghai,
CHINA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 16/517,678 07/22/2019
which is a CON of PCT/CN2017/072131 01/22/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/095,767

Projected Publication Date: 03/04/2021
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD AND DEVICE FOR WIRELESS COMMUNICATION
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

P020-11-12

First Named Inventor

| Kiaobo, ZHANG

Art Unit

Examiner Name

| Not Yet Assigned

Attorney Docket Number

‘ 20170006-PCT-US-DA1

U.S_.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear
1 0150256308 Al P015-09-10 I[I.:'.JSWEI TECHNOLOGIES CO.,

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Aoblicant of cited where Relevant s
Initial* No | Number3 Codezj Code#| Date o Passages or Relevant
Document h
Figures Appear
L ANGBO descripti h
1 ||o4683969 CN A 2015-06-03 |[COMMUNIGATION prion. paragrapns
[0098H0138]
TECH
2 104219757 CN A 20141217 VTE CORP.
| ANGBO
3 104602350 CN A 2015-05-06 COMMUNICATION
TECH

EFS Web 2.1.18

58



Application Number

Filing Date 2020-11-12
INFORMATION DISCLOSURE First Named Inventor | Xiaobo, ZHANG
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( Not for submission under 37 CFR 1.99)
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Attorney Docket Number ‘ 20170006-PCT-US-DA1
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NON-PATENT LITERATURE DOCUMENTS Remove
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Application Number

Filing Date 2020-11-12

INFORMATION DISCLOSURE

First Named Inventor |Xiaobo, ZHANG

STATEMENT BY APPLICANT At Un
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name | Not Yet Assigned

Attorney Docket Number ‘ 20170006-PCT-US-DA1

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Xiaobo ZHANG Date (YYYY-MM-DD) 2020-11-12

Name/Print IXiaobo ZHANG/ Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments 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 and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related fo a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.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 determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another 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(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, 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 be 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 to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 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 to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/072131

A. CLASSIFICATION OF SUBJECT MATTER

HO04W 8/14 (2009.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4W

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

conflict, start, begin

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT; CNKI; EPODOC; WPI; GOOGLE: BYZ|, (AR, FEH, W, 55—, bz, fifE, TG, #eds, time, period, slot, first,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(10.09.2015), entire document

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A ICN 104683969 A (LONGBO COMMUNICATION TECHNICAL CO., LTD.), 03 June 2015 1-16
(03.06.2015), description, paragraphs [0098]-[0138]
A ICN 104219757 A (ZTE CORP.), 17 December 2014 (17.12.2014), entire document 1-16
A ICN 104602350 A (LONGBO COMMUNICATION TECHNICAL CO., LTD.), 06 May 2015 1-16
(06.05.2015), entire document
A US 2015256308 A1 (HUAWEI TECHNOLOGIES CO., LTD.), 10 September 2015 1-16

[] Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

27 September 2017

Date of mailing of the international search report

18 October 2017

[Name and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao

Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
ZHANG, Cuiling
Telephone No. (86-10) 62413373

Form PCT/ISA/210 (second sheet) (July 2009)
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Information on patent family members

International application No.

PCT/CN2017/072131

Patent Documents referred
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Publication Date

Patent Family

Publication Date
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AU 2015226638 Al
CA 2944798 Al

04 June 2015

21 April 2016

05 October 2016
02 August 2016

19 November 2015
25 May 2017

30 June 2016

14 December 2016
29 November 2016
15 November 2016
11 September 2015
26 October 2016
25 May 2017

20 October 2016

11 September 2015
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H TR Nms S [E] TR BE AT DA ke — AN (8] 280 R .

[0558]  LaAR I (AT 2 — Al Bl B AL far BR oo Bl A LIS T . 5A K 9, Bk
Wi K% R PAE 5 I, Bk il ok R 2P 5 5 Fia on o R i 3a B2 e ) R R VO, RIS Fie s R AT [F)2P
{55 ZEuiiE X2 FEPE 5 R Z AP ATEAR R BT ot X BT A4 o

[0559]  #&uiii/E 2 AN I oA BRI H Z AR 2E 5 7 ZIR 0 Pk 24 [R5 5, 242 um
LEXT AT 0 X BRI B[R] 2545 50 2 — 2 T PR LSRN, IF BTN [R5 5 7 &R
FI4 Y, X Zumn] DIARRIE R 51 Y A0 R 25|, MRE B sl 5 oo m] DASRAS 2 I [F) 22 o 450, If
5T X T oA Sms B[R] () BRI 2 O it _E , 3 B Z¢ iy ] DASRAS X B R BT A e B 20 &R .
[0560]  7nH 2 :

(05611 i ZEui/E TR a8 FAH NN TR KX MME S MERE 22— T FTH
BES T RIMES KT RS E S . WE 9 iR, MRS TEITIRE0 K IL F2B(E 51,
Sl ok [F2PME S e an R AE B o R0 TE T 80 Tile X2 A R0 15 5 R H I 4 19 77 U 7E
Z AW T BT AR S, AN 3R 1. FERGTE TR B IE I RSV S CRC Inhd LR 1E AN
2y X RSN 2 [R]85 5 1 B 3 T, AT 7R 2 AT R D AR, IR RS B R 2P
{5 S AFAERT N ICFR, 1 HBAT PiE I R/ sl for & 7 o

[0562]
EEZER= HeF 38 B T
0 At &S] 0
1 FHg s e 5] 1
X FHg s e & 5] X
[0563]
[0564] % 1

[0565] %3 F AT IR B H A [R) 225 5, HAF 0 2 T PR FF K R 225 %, JF HAZ Tl
TE RTINS /BRI R ARV S R FH X R ST SRR CRC Ik LU R 7 21 1A T4
W, AT TR R A5 5 UL R RGN BT i oz 5] Horb, 32400 208 CRC NPk LL iy
7 A R I BR T 3R 5 | BT B O FR R T I, sl i@ ik ) A — N Il s Em R I m RS A
fic B AT IR 2 2R GRTH ST CRC I LR e 40 R Sk B e 2R 5 | IR R 26 2R, BT It B % 22
* 2 prik.
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ZAZE B CRC ik L 7471 I 5T

FALUH S CRC INPLELRF P 0 (I IT 5 5] 0

AGUH B CRC I LLAs P20 1 IR ez 5] 1
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ARGUH S CRC N ELRF P41 X [ T3 5] X

[0567] % 2

[o568] 7] 3 -

[0569] B dEubifE TR # I BRI N A FATHE R KR LL FMESREER b2 — NTH
WAES MTRIME S X FTRAE S . WK 9 iR, A3Euh7E Tl 8 R IL [R5 5 1,
Feyiil L AP E SRR FEEE B o FERG7E TR B UE X2 A [FPE 5 R A N 43 1 7 A
AT ER TR, A0 32 1. FRuhAE TR S RGN B P I R T [ HE R EURE
BYCE T 471) 38 S0 2 g k] RS 31 [R]85 5 BRI sk B850, AT e /s S idbAT R AP 84, TR &R
G BAR PG SAFAEXT NG &R, 1 BB A AU RIS O / SO i & 2% .

[0570] %3 F T 3R BB H kA [R) 2245 5, A5 2 1] R FF K [ 225 5, JF HAZ i
SE SCI IR/ U A 25 A I ZR e v S, R R R 4 v S T B 2R 5 [ 96 7S Ry Bl
FVHEAT AN, AT ITIR [R5 5 LU R G BT E R I BB e R 5| o Horp, R Geu B i s
R 5 | F8 7~ EUARE B LR 7 271 R B S5 T 2R 9 | R0 Y O 2R 2 Tl S, Bl it ) o — A2
0l B A ) 2 A B T IR B R g v R B g 5 1R s LR BRE LR SR A1) RN
FRICE G BIXT VIR R, PriR A o R WK 3 Jrik,
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FR G0 B R R 45 7R ke B L ) X IR RITR G| X

[0572] FE 3
[0573] ZTVW'J 4 .
[0574] AR FEubfEFTIR B BRI N AN FATHER R KR FMESREER b2 — FNTH
WAES MTRIME S FMTRSME S, 7] DUIIEAE 55 5ol f5 88 = i X . il 9 os. 4
T A T IR B R IR [FAE i, Zh vt il il [P E S n FEE B FR i iR 8k fie
M AT T R 3 177 XAE 2 A BT EREAT &4, Blan 38 1o JEubi(E im0k
it ARG B &R S e R EURe / 41 LA B RGeS ) CRC MNP L e - 41 416 T8 50 24 v
K R AST I 1 [7] 2245 5 I 38R T, AT $i 7 & mg b AT R AE, iR R B FEE S
AFAEXT N.OC AR, 1 BB W0E CRTIHECRT / sl fr & 2 .
[0575] i T 3R BB H L Ayl [7) 2245 5, AT 2 1] PR 75 K R 22 5 5, JF HAZ T
SE SCH IR/ s Ay B 22 A I R e v R, P X R e B b s R 5 1 F8 7R Eey / 471
PL K Z G0 SR KT CRC NP BURe e 9 20 AT R I, SRAG Tl [R5 15 5 LA R G BT AR
R ITER G Hrh, RGNS INBERESIFRR LR / Py LU RG0S CRC Ik LL s
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=
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i B U ) i 2 S A TR T IR A R0 RN [R) DA 5 R i 3R] B A B I B e R 5 1 Y
KNI ER , Tl 2R R U 6 Pk o
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(A2 TG 1R 2545 = ] [ e 2 REE TS
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[o590] R i FEubifEATIR B ERIH N A TFATE I KR LU M E S EE 22— T

RS AT RIME S MTRAE B, 7] DA 55 JEuh T 28 w5 I DX k. 1l 9 Fios. 24
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[0591]  ZumAE T id 2 8 A I (7 2015 5, SRAF W R TR T SR R 22 5 =, IF Hig R
& XN AT [R5 AR BRAE 5 5 B (8] 8] B8 5 B 3 R e 2R 5 | N R R &R, i ik AT ik S AT [R5 i
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AT [RI2E RIS 5 B i [R] TR B 2 7 Ao 3 B 5T
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[0594] 7<% 8
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[0596]  Z¢upiE T # @ A I R 25 5, SRAF 0 2 1T FR 75 SR 1 R 2B (5 5, I HL ik Tt
T8 SUREIB A 5 5 41 LA R S AT [R5 R0 R IR 5 BT B 8] (8] BE 1R 205 5 I SR oo 2R 9 | A R
K ZR, AL TR FUPAE 5 75 DL AT R0 FUR IS 5 R 8] TR) & (R 205 5 i B e R 5
X IR FR FRAT T N AS N BsF 2 R e s e e . Herpy, [R]85 5 1 A1 LA AT R 2 FUR IR 5 1)
I 7] 7] B Y 2H - B I I B T 2R 5 | RS R O B3 A FIUE I, sl alad g A — A Bl o 280
[ i 2 AT A e B T IR 20 R 2015 5 TP 20 LB AT [R5 R IS 5 (/I 8] 8] B8 19 24 5 It
BB TTER G R IC R, ik X NG Rk 8 ik .
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[0599]  7f] 9
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W R AE 5 41 DL K = [R]85 U [R) 2215 o I 8] 1] B Y ZH -G 38 50 25 s 0 N A 0 2] (] 2515
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[0601] &y Pk BpGE A I [R]85 5, IRAF 0 2 1T IR 75 SR I R 2815 5, JF Ho 3 it

S8 SR RN A5 5 7 41) LA R =6 (R 28 0 (7] 254 5 I 18] 18] BE R 205 5 I B e R 5 | IR R 5%

R, W TR [R5 5 741 LA R R R R R 25 5 I (R R B i 41-A 5 IR e R 5 I Y.

KR IRAF X DA I B 20 Y B S oe o o, [FI2E 5 5 )7 41 LA R =[R20 Fa R 2515 5 i [a] 1)

B 2 G 5 N S PR T 2R 5 | B X Y 20 B T SR, B A Ik 5 b — A R BOCE 20k e =

5 A BO B Tl 8 [R5 A5 5 7 40 LA K A [R) 28 F il (5] 2545 5 i 18] 18] Bs (K 4 5 i B TR

FIRIXT NI FR , IR AT RV G R N6 8 ik .
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REETFH. TR SRR FE5 B
B 18] 8] % 64 405
Bl HF1E5 55, LR THAME FE5 BB TEE] 0
B 18] 8] Fa a9 486 0
Bl 155 55, B FAHE FE5 B3R EK ] 1
A 19 ) R 64 288 1

Bl H1E-5 55 . 2B FA4HE H$125 BT & 5] X
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[0603] i‘% 9

[0604]  TEAS HiE DT 4@ L I LA St o) v, R Az B g 3], B 48 i 1) B o5 A1 7 v, Al Ll
BT AL BA B BT RS ) e A8 S AR AR A = IR 480 G, R R Tt R g, AN
— PO AR D RE R 73, S BR SN R LA S AR 4 O 2 s 2 A SpOos e T L S B
TTUABR RN D) — R G, Bl SRR R] LLUZRE , BUAAT o 345, BT s e 1 & 41 ki
A B B RS BN E R A BB E IR ] DO I — ez 1, I A B R T I R R
BUBAE &R, T LU R AL B e T 8.

[0605] b 3RAE A 2 S F vl BH I R T AT Bl B AR AT LA R B L, B D o B
TR A AT DLAZ B m] BLAS 2938 5, BRI DAAL T — 47, tm] D4R A0 21 2 4> I 45 5
TG b AT DU S B 1) 7 B 28 A R 30 40 sl 4 08 B ook SR B AS STt 441 77 22 170 B T o

[06061 534, PEAS A B 5 S 49 o ) 45 2 e B e ] LA A AR I /E — N A EE AL He T
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A G T BE AT LR AR 6 ST, T DR R A A4 S e 5 e i) T XS o
[0607]  AAILIE F AN G2 n] DAIRAE < SEIR F o U7 32 S ) 1) A sl o 2B 3R] DLE I
TR P4 2 AH K A ke 56 1, HTIR AR P2 n] DL T — T S AL B g A i, 158 7
TERAT I, AT B8 B J7 RS () 20 B8 1 TR 1A N AL s B alAe il e e ik
1% (ROM, Read—Only Memory) « FEHIAFHAF it %5 (RAM, Random Access Memory) .ok,
FOCHLE S P AT DAF R AR 1 A ot
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18 ARITBURITE R 17 BRI B SURFIECE T, R B R F A2
SR RIS S AR FES L
-
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—%ih D2D F R By A FNE E

FE K i

[0001] A & BH ¥ K %5 B X 4% F (D2D-Device to Device) I g H MR & % 15 5
(DMRS-Demodulation Reference Signal) 1% %y B J7 &, %5 A & W M 3% T K 89 o
(LTE-Long Term Evolution) D2D P48 e A& 4 T .

BEEA

[0002] (LG58 =ACESVEIKAE T B (3GPP-3rd Generation Partner Project) K HAVH
#E (LTE-Long Term Evolution) &&H, & X T HFhILs 14, RI4H 4> X T. (FDD-Frequency
Division Duplex) REHIMILER) | FIAt 43X T (TDD-Time Division Duplex) FREEHIMiLs
T4 20 IR X 5002 FDD Mi&h 1) i) 5 — 72 24 1 =0 (ms—millisecond), 1fif TDD &AL &F
— M (10 AT e LT 1~ 2 ANRERR T, RERR T R AT R B (DWPTS-Downlink
Pilot Time Slot), f#¥7 (A k& (GP-Guard Period), F47 7l i [ (UpPTS-Uplink Pilot
Time Slot) =i, LS LTE EATEAE K H D860 7B ff FATE 5 1
DHEFT A IEH T, LAY FAT L2 {F 18 (PUSCH-Physical Uplink Shared Channel)f
B, A 2R UE AEAR S5 /IMX ¢ ik PUSCH HAN &AM BE _EAT 42 #1518 (PUCCH-Physical Uplink
Control Channel), | UE £ 7l i B RKIZEIDNFER -

[0003]

P (i)=min {PCMAX’C @ } {dBm]
Pt 101og,, (M pysen (D)) + B puscire T, - P, L+ ATE,C O+ /.00
[0004]  FLH, Poyy (1) REANRILINF, Moyse, . (1) J& PUSCH v HI 417 56 — DA P B st b
(PRB-Physical Resource Block) K847, PL, & FTIZHAE, o SIS BFERMER T,
Py pusc, o & 125 PRI SEL A (D) AR AR SEL £ (D) R DE A
EESIE
[0005] AL 40 3GPP R AN Hh , B0 A% fn & A= AF Fk ki FL 7 1% 46 (UE-User Equipment) 2
6] . 7E 3GPP R12 1, BB %32 % (D2D-Device to Device) MAE#E 7 I IF 0 LASHE, D2D )
TR SR SUVE UB 2 IR B A 5. % FDD Al TDD ZR 1M 5 » 3GPP £E L2 N W 2 —
TAEZLES 73 K21 (RANTET3) IE IS5 /2 :D2D R 1 UE AN fer R k. #—5
I, 24 T 38 N AT EE 6 D2D 3845 T4, UB &5 AR SE R EAT % U5 R FDD A4 _E A7 455 F -1
(TDDD (¥ _EAT F WU H T D2D 815 (TDD FAT i fr ik — 2B 118D 78 RAN1#74bis <31 I,
kT ¢ T D2D EE R A SC-FDMA 11 2 hik Uy K.
[0006]  #nHZ: Y5 D2D MAEH— D2D UE 41 (P4 sk £245) UE BE B AE AR /N X (B8R
Fifor UE AbT/NX B 552 40, — AN BT )8R BTk D2D UB 438 M5 48 — A~/ X
I BB PRIA 2 2 AN I YR UE—20 16, W B8 D2D UE 1 8 K R 35 Th b 7 B vk

[0007]  &FXf BRI, AR B AT T —Fl D2D R Ge b 1T U7 5
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ZRHAAR

[0008] AR HIANIT T —Fh /7 4% (UBD Hhg v, Hodp, iR an F 3% .

[0009] A FRCER— (5 A E S — W R IR, 3B E RS E A

[oo10]  B. HCH A5 A8 BATHRE W B EIE S1, 35 15 442 UE FrE ek 3 UE 4l4f &
I 4

[0011]  C. ZEFTIRMFLRE YR S1 L LUKRIZEThHE P K% D2D 155

[0012]  Horp, WA PrIR Y EL YR ST & T35 — W BB Y5, FT IR Rk D) P AN 58— 1))
F, WER TR IR S1 8 128 B YR Hh, BTk RIX DR P AN 28 R, 55 43
YR A — W B AN E A Y R IR B R

[0013]  JTi& D2D {55 J2& D2D 938 2 5 dn sl D2D W E 54 VBN — AL, 25—
P Y5t R T B /N X EAT B YR TR 1 SR A R PR R R N X AT
W T4 20 VE N X—ASEHEE], 3T TDD REE, 85— B Y i 2 5E B /N X _EAT Tl
TR L, BB A BRI T R N X A AT I QTR R AT FWTE D2D 5 5 KU UE B
TR I/ ECE A FATY o VB X — NS fs], 55— 438 Byt i T B /N X ) EAT 3t
PR T4 1, 5 PR P e s 4R,

[0014] BRI, M4 AR A& BH i — A7 1, HRRHEAE T, IS EFR 1 P IR -

[o015]  D. R —fE4MELL F &R br — -

[o016] - Z—Ih%

[0017] - _Ih%

[0018]  Hrp, H = 5 FEEE4S

[oo19]  FE & — AN S, 235 — 45 & &/ X R 8 15 4, 8ok 2 3t 8 £ % I i
(RRC-Radio Resource Contrl) yH§E 457, VER X —ASLitifl, 5 =15 42 UE Fe e ek
UE 44 52 15 4, Bt &4 RRC 4 B .

[0020]  ELAAIRY, AR AR & B 16— A U T, HORFAEAE T, ISR RS 4 AP IR

[0021]  B. #ECER IS S 50 L3 s, SR E S 2 S E A RE &G4
[0022] 55 PU/{E 4 bh 4 By SRl Bl & D2D UE KiX.

[0023]  HAAKY, #R4E AR B — A5 1, HORRIEAE T, 238 B st 2 bR 58— Wy B gt
PR A AT YRR B

[0024]  AR#EA K BH I FIR T T, UE AN T3 E2 8 ik (5 A R AT A 58 3 98U .

[0025] BRI, ML AR A BH i — AN 7 1, HRRHEAE T, 38—t it 2 DL N 2 — -
[0026]  —K ] FHF i

[0027]  —K ANR] HMi o (KRR 2 70T S

[o028]  Hirp, ik K &y O B3 IEFEEL.

[0029]  HLUAR[K, AR A< R B (0 — A5 T, FLReTE 46 T, 38— I3 Bk m K RIE %, 55
CINERAKRTHE IR,

[0030] X[ LTE, frid &iZiim N R IEThARE 23 40 DI B (dBm),

[0031]  HAKIY, M4 A & BH i) — A U5 1, FRRIEAE T, B FG an AP

[0032]  F. KIRZE TE2 8 — PRSI .

6

115



CN 104602350 A w B P 3/7 i

[0033]  HLAKM, MR AR B i —J7 i, FORRAEAE T, AERT 2 T1-T2 RIXFTik D2D 5 5 [
2], Hor

[0034]  — UIER TR I G YR S1 B T35 — B PR, T1 2 5 B /NX R L [ [R5 ) i 4%
Wt Ta], T2 A 0,

[0035]  — 4R TR IR GUR S1 B T 58 PRI, T1 S2AHAR /N X R IE K [E] 25 4 1t 4%
WEET ], T2 24 0 5838 T1 A2 5 B /NX IR R [R]85 e iy 1), T2 24 1EARL, f(EEk 0.
[0036]  AKREIATF T —Fhdku A i 7y vk, Homb, GG PR -

[0037] A, RIEH—(E2Te R E R R, B —E RS ES

[0038]  B. KIAH A5~ BLBHIE S1, 58 {54 s UE ¥¥E el UE 4ARr e s 4
[0039]  Horfr, WIS AT R A B UR S1 JE 58 — LB YR, PR ) FE YR S1 ¥ D2D UE
(IR IZINZ P AL 26— Th &, an SR TR W H ¥R YR S1 8 T 28 W s we i, ATk R 1% Th &
P AN DS, B A BRI MR A — ) B R YR AN S A B B R B R AR .
[0040]  HAKIY, FRAE A K B I — A7 I, HARRAEAE T, G 2 /b PRy — -

[0041] D. REHE (52 RUTFRDbZ —

[0042] - EF—Ih&

[0043] - _Ih=R

[0044]  Hrp, 2 —[FRPHSES.

[0045]  E. RIEHVUEATe R 8 B P, BBV E SRS ELSREIERE L
[o046]  HAKIKY, HAE A A W I — AT 10, HARRAEAE T, ISR FE a0 F PR -

[0047]  G. AIXVHE(E SV AP BEIR S1 B EAT RIX

[0048]  H. ZEFTIAMFEWTYR S1 L8l EATHR

[0049]  AR¥EAS K LR J7 1, 2E AT FE B YR S1 LR T D2D WHEE S R AT EAE
P TSR AR

[0050]  HLAAKIRY, ARHE A B I — T 10, FORRAEAE T, 58 )3 Byt e R K58 — ) 3 %t
P2 SN AT FE YR

[0051]  HAKET, FRIE A K BH I — AN T T, HARRAEAE 1, 58— B R IR e L F e — -
[0052]  —K ~m] A7l

[0053]  —K M) H F it -h (s g 4y S

[0054]  Hrp, BTk K 5 0 B IE 3 EL .

[0055]  HAKM, RIZA K BH I —AJ7 M, HRHEAE T, 28— IR 2 Bikm N KIE D #, 5
TIOFEAK T I

[0056]  AKREHAF T —FiH e es, HRREAE T, iZ i & (06 -

[0057]  BE—AEHR BRI —F A0 E SR — BB, B (E S 2 E A E A

[oo58] A% ARHR IR T AE A BATH S IR S1, 25 5 442 UE KR I E# UE
YEE NS4S

[0059]  Zf bR AERTIAM BB YR S1 L LIURIL TR P KI% D2D 55

[oo60]  Horp, WIS PriR BB YS S1 8 T30 — W B B st iR R X D3 P A 28— 2
B, IR TR BB YR SR 5 3 R s, TR RILThF P AN S —ThR, B
AR/ER1LP o I St/ B LS B 0 N = QDL 7/ BN AR e P oltul S
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00611  VENy—sLjtifs], ikt BiELl T Rbr —

[0062]  ZFPUAIER FZIRCE —“ES el T 2br —

[0063] - EF—Ih&

[0064] — 2 " IH=E

[oo65]  Hirp, 5 =5 SR AE S

[oo66] =% FuAsibi - DU A o 58 ) BRBT Ystith, 25 PUAE A 2 i S e 2 sl s
5%

[0067]  ANKRBHAIT T —FhAuhiik &, HASFMEAE T, % & 045 -

[0068]  EF—ARHR RIXZE—FATRRE IR, SR (E A R A A

[0069]  Zf —ASidR  RIASE AF SRR IR TR S1, 5B A 54 A2 UE R ek UE 4458
5 %

[o070]  FCrb, WL PR E BYE ST JE T35 — W3 BT YR, Prik ) % ys S1 by D2D UE
B R ILETN P AN S —Th %, R FriR B IR S1 8 138 W E gt Ysth, Irid R 1% Th 2%
P AN S DN, B A PR BRI R A A — ) B B st AN B S A PR R B R T AR .
(00711  VEN—sLjtifs], ER i Ib sl T Rbr —

[0072]  Zf —AHEER cREE S EASTR RN EDbZ —

[0073] - ZF—IhE

[0074] -3 _IhHR

[0075]  Hirp, 3 =(5 4R EE S

[0076]  ZfPUABIHR - A3k 5 VUAE A a7 58 ) PR Ystith, 25 PUME A 2 i S B A sl s
A< o

[0077] AR BHfAEGE T #5/NX D2D UE J#AE T3 i) 8, £ X 0X — in) @, AR AR T —Ff
D2D J<i% UE Fl_EAT Y i% UE FLAH [RS8 5 i) 7 22, $2 & 1 D2D UE I3 AT A1) H 2.,
BE— 1), i #5) D2D A iX UE [R5 R R IR D Z R8T D2D W BAE 5 X EAT(E 5 1+,
AW T IAT I 3GPP & it o

B 1 152 AR

[o078] Ik ] 52 2 WA LA T B 1 B AR Fy e AR IR il St B 48 10 VR AR i 0A , AR BRI
FRAE B AP O 2 2215 BN B

[0079] P 1 7t TARYE A& B9 — A5 () 434 D2D 155 7S

[0080] & 2 7=t T AR AR S WY ) A STl 491 140 ik 5 e K A I8 T AS N ER ) B s 1
REE

[oog1] K&l 3 7t TARIEA K BT — AL B D2D UB AIRAE 4575 3 W BB Y5t 1)
NN

[0082] P& 4 7 HY T HRYE AR A W B — AN St 5] ) 5 — M BBV A B R R

[0083] & 5 75 HY T MR YA A B I — S STt (9 P BE 4 AP I AR PR B S A HE K

[0084] & 6 75 HY T MR I A A W B AN STt 51 () s B2 46 AP O AR PR B S A HE K

BIELEAR
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[0085] I 3CA & B A A R W IR B AR T SR A 1k — 2B P vt W, 75 U U ) A2, AR A ol
SEMITE LT 5 A AR (14 S Jh 49 A0 S A8 i REE T DM E A B4 A

[o086]  Sijitafsl 1

[0087]  Sjitifel 1 7 T ik D2D M5 S I = K, dn b 1 Brom e PP L b, R B10 J2& UE
ULL BARSSNX o

[0088]  XfF-JEuk B10, /B UK S101 th RIS — 54T/ 88— H IR, 2 —E 4R
ARG A AP IR S102 R IE S —(E4 e n B IR S1, 58 15 4% UE F 2 B UE 41
T2 IE 2

[0089]  XJJ* UE Ull, fEA IR S111 il — 5 21 E 35— )3 B v, 38— {5 2 2 ki
ABAFED AP IR S112 th B8 5 2 W E W3R BUR ST, 58 (5 %42 UE R 8l UE 4%F
TE G4 70D IR S113 hET IR BLFRIR S1 B LURE N3 P R iX D2D (55

[0090]  Horp, IR PriR BB YR S1 & T2 — W B BT st , iR R L Dh 3 P ANk 25— 2
T R IR AN S8 H TR IR ST B T BRI, Pk R IX TR
P ASH LB Th R, 5 A B Pt RN A — ) 3 R Yt S S (Y A B R

[0091] R =ijits] 1 (K — AR ARSI, X 1550k B10, Pk 23R S102 FEE 1[5 240K,
BB 1 sh bR i 4 %1 UE ULL, 7E20 3R S112 W HAT i Y BL9R IR S1.

[0092]  SEjitEfs] 2

[0093]  Sijitife] 2 745 T A S e R R IR T E AR — ) B B YR I s =, i B T 2 B s o B
B 2 rp, 335 B12 & UE UL3 HIIRSS/MNX .

[0004] X T-FEuk B12, /08 S121 thRIRE = FEATRRLUL TRl — .

[0095] —ZE—Iha%

[0096] — % " ITh=

[0007]  TEAER S122 vh ARIR S VIS a7 58 W B B U5

[0098] X UE UlLL, fE88 S131 s = EAME Ll FEbr — .

[0099] - ZE—Ih&

[0100] - _IhH=

[0101]  TEAER S132 b, FRICR VUAE 21 e 5 W B BE IR .

[0102]  FREE (4R PHEES, LIRS —fE4A /X R e e # UE Fee e UE
HRFER, LR PIE S 2 FHAELSSENSE L.

[0103]  SiZjtafsl 3

[0104]  SiZjitifs] 3 7= T D2D UE RIE(E A+ 50 W BE Bt s 2 B, bl 3 s o
BB 3, Rl B14 42 UE Ulb BIRSS/INX, 253 B17 /& UE U16 BIRSS/MX o

[0105] X T-ZEu B14, /L08R S141 th RIX(E 4 CL Farn )R BT I RL X T2k B17, 71
R S1T1 PRIAES C3 Fa7ny) B3 s R2,

[0106] X} T-UE UL5, A3 S151 PR E S CL B E ) PR YR R 452518 S152 h ik ik
{54 C2 FeonEL ¥t Y5t R,

[0107]  Xf T UE U16, 762538 S161 thifiefis 4 C3 ffa e My B & P R2 ;78 5 38 S162 ik
{54 C2 H e B Y5 R1 7620 5% S163 Hh AT HR S LW IR S1 5760 IR S164 h 7E) 2 %
PS1 ELURIZE IR P IF HAERZI T1-T2 &1% D2D /55 . HAd, WL prid vy S1 8@ T

9
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YYFRBLYEI R2, TR IR D)3 P AV 58— D38 23dBm, T1 &gkl B17 KIXK EFLF
H%h B2 74 (PSS/SSS-Primary/Secondary synchronization sequence){E UE U16 [{]d2
Wers ), T2 28 0 s an 2R iR PR 98U S1 J8 T PR3 U5t R1, Prik Ak iX Dh 3 P AN 28 — 1)
2 IR P Rk AL BL7 lCE, T1 &dEuh B14 K%M PSS/SSS [ et ], T2
0,

[o108]  =Zjfy 4

[0109]  SiZjitafe] 4 7<) T 5 — 4 E R Y AL B R = B Wb R 4 BT .

[0110]  FDD &% D2D UE £ — 15 2 20— M BB s, 2R — B2 B i SE 2
BRI E 4 ) IR ERR RN, 5B E s 5 T FDD AT AR K
A, KRS 152U R R T AL 5 I IR LA 8.

01111 VRSt 4 1 — AL ], TDD FRZe D2D UE Bl — 15 A e 5 — )3
PR, B E AR A A AR W IR A B 4 (b IR EER RPN,
st 5 T TDD JESE K i AR 2 A AT PR A AR . K2R B A
FEE FE A P A5 R

[0112]  =ZjitEfs] 5

[0113]  SZjitafe) 5 7<) T FH 7 e #é A f Ab 32 B S5 A AE K, an B B 5 B B 5 A, UE 4k
PR E 400 HEICR B 401, ff 2 BER 402, ff B AR 403, KX HL 404 4 o

[0114]  FZMCAEE 401 B — 15 208 30— W BB 5t 28— (5 2 2 L& E 4 e
Fibe 402 B A5 A a3 BATH S Y BL IR S1UR LR FT kKR e B 402 A —mE Rl
FBAEAD, BB A5 A UE FF 2 e UB 44 154 s ik 403 Ba0fE A i e 58—
Dh3s . RIEEHL 404 FEPTIR Y BLGEIR S1 B LURIE N3 P Ki% D2D /55

[0115] o, AT RIZ TR P AL —Ih &,

[o116]  =Zjitifs] 6

[0117]  =Zjitife] 6 7] 7 Ik 1 4% P (AL TR B 4 AAE B, WIPR B 6 Fios . BEPE 6 A, Sk
AbFAEE 500 HRIELEE 501, RIEIE 502, KIXLEE 503 41)%.

[0118]  RIXIEE 501 KILHE (52N —WH R, 538 —(F i E a4 s R
BB 502 RILF A5 RIRE S1, 2 (5 42 UE FE B UE AR e fES s K
KAE 503 RIAELR AU N Rby — .

[0119] - 58— Ih&K

[0120] -2 Ih&%

[0121]  — 5 473 BE R

[o122]  Horp, Wi BLAF R PP BEUR S1 J8 158 — W BB Y5, Pk )P 95U S1 B D2D UE
IR I% T2 P ASEIE 26— Th 3, G R i iR B ¥R Y5 S1 8 128 W B v i, Frik R 1% Th &
P AN S DN, B A PR BRI A — ) B B YR AN S A PR R e e AR .
[0123] A4 38 B AR N 52 v DA A E 3R T v 7 (0 4 30 k30 25 BB T LU I R 7ok e
A AH A 50 1, PTIRFR 7 0] LAAE A T BT S 7 i A o, i RS i 25, A A B 't
LA AT IR, ol S ) (A B o P R T LUAE A — A ek 2 SR R SR S . AH
NS, b3 S5 v R 4 AR B e, AT DR AT TR 2SR, ] DA E B S RE AR B ) T 2K
SEHR, A HE AN PR AT AR 2 7 R AR A R 1 S
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(01241 DL_EPTR, SN A BT A A A S e 91 1y 8, I A T BRAEAS R B I ORGP E B FLAE
AR IHORE AR N2 Y, BT AR AR AT A 5, 5 TR R i, o5k 25, 289 A 3 FEAS R B I DR 3
TEHZ N
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B10. eNB Ull. UE |

S101. RiEFH =454 R
B — S RN
1

| o

S102. KIEH 544 n S111, B —E5HE
YRR IEST BRI
B ES >

S112. s %JES1

l
S113. 7EYFREEYEST ELL
PO TP R IED2DE

Bl2. eNB U13. UE

S121. KIEFE =G5
TR TP
—AEEFA
g R e —
8122, RIEHEIEASIER S131. BB =(E5HTE
Al b A — ThE
— A EEA
FHI 54 >

S112. BRYSCER VUAE 1 2
BRI

y
&R ) 4
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IEERaN

‘5141. Zi£§ﬁ§é>c1#éﬁ%%w‘

Ul6. UE

HYRIRL
——fE4cl
S151. 4EVE S CLEEDY S161. B L C3AEY
PR BB R
S152. KirRfELcHAs =Y
PLZYRHIRL
G =S ) A—— §
$162. s 22
PR HRL
v
$163. BEATHIEIEBIR
S1
v
S164. TEYFREPERS1 R
AR ERPRIED2DIG 5
&R &R C &F )

K3

S171. KiEfG4ACHeRY
B F PR AR
c3
5

FDD 47450

DD #hik
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L. —FF UE Ay J732, SR iEAE T, BFEW A3 -

A, BE PR T9  AE A BIATAE A, T IR WIGH(E i LA R 22 — e -

- 3— 1D ;

-5 1D ;

- BTBRE T

B. sk D2D $RH5 341

C. f# FH pradk D2D $hs Fe g%k D2D Hds HEAT Pl ek

Horr, 55— 1D &2 M 0 3] 65535 [KIEEEUEES I — P JTE, 58 = 1D /& M 504 21| 3080 1)
BRSSPI —ADIeE, TR BRZRE SR 0 B 19 MR EEE P — D IeE

PR WIEEE R LA T b — R MR AR -

- 55— 1D ;

- 1D ;

- TR BRG]

2. MRPEBORESK 1 i i) UE A ) 757, SUREETE T, ik UE &b F M 4578 a5 7, 55 — 1D
R[] 52 A X

3. FRYEBCRIZISK 1 Bk i) UE Ao i) 5 v, FRREAE T, ik UE &b T 4878 m5 41, 55— 1D
AT UE 19 IMET #f5E .

4. FRIFBRESR 1 PR K UE A iy 7y v2%, JORFAEAE T, P UE &b T8 8 55 P9, 25— 1D
ST UE [ IRSS/NX I EE 1D N EARBEAE Y, PR Y 2340

5. MPEACRZISR 1 TR UE A i 7732, HURRiEAE T, 35— 1D B AR WIAG (1 R R R 2
16384, 55 — 1D B FTIRWIGHE I RPRIE 1.

6. MIEACRIER 1-5 PAT—IUFTIR K UE WP 532, JRREAE T, Tl AP 3% A I 5

T .
AO. RIRTCEAG TR T RDbZ —
— 55— 1D ;
- 1D ;
- TR BRG]
7. ORIEBCRE K 1 T i UE A i 7732, AR EAE T, IS5 a0 T AP 3K -

D. KIEZGEPASERER D2D it .
8. —Ff UE thir) /7, HARFEAE T, B4~ PR .
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other waveform symbols and associated cyclic prefixes. The
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700

710

Define a plurality of multiple access blocks (MAB) types of frequency-time slots
having at least one of different sub-carrier spacing and different cyclic prefix length

720

Define a plurality of MAB regions in a frequency-time plane of a carrier spectrum
band allocated for transmissions in a wireless network, wherein each one of the MAB
regions comprises frequency-time slots of one of the MAB types

3,

730

Signal, to a network device, parameters of at least one of the MAB types, wherein the
parameters indicate a sub-carrier spacing, a symbot duration, and a cyclic prefix length
of the at least one of the MAB types

F1G. 7
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800

810
£

Receive information in frequency-time slots of a multiple access block (MAB) region
predefined in a frequency-time plane of a carrier spectrum band allocated for
transmissions in the wireless network, wherein the MAB region is one of a plurality
of MAB regions in the frequency-time grid having a plurality of predefined MAB
types, and wherein the frequency-time slots have a sub-carrier spacing, a symbol
duration, and a cyclic prefix length according to a predefined MAB type associated
with the MAB region

820

Detect OFDM (or other suitable waveform) symbols in the information by applying a
frequency filter according to the sub-carrier spacing

FIG. 8
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SYSTEMS AND METHODS FOR OFDM WITH
FLEXIBLE SUB-CARRIER SPACING AND
SYMBOL DURATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/949,805 filed on Mar. 7, 2014 by
Jianglei Ma et al. and entitled “OFDM System with Flexible
Frequency-Time Lattice,” which is hereby incorporated
herein by reference as if reproduced in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to wireless communi-
cations, and, in particular embodiments, to systems and meth-
ods for transmitting different waveforms using flexible sub-
carrier spacing and symbol duration. In some particular
embodiments, the waveforms are orthogonal frequency divi-
sion multiplexed (OFDM) waveforms having different
parameters.

BACKGROUND

[0003] In existing wireless standards, including those for
fourth generation (4G) and earlier wireless networks, a stan-
dardized waveform has been selected based on its suitability
for general use. There are a variety of situations in which a
different waveform may provide better performance, but to
address overall performance and implementation limitations,
only the standardized waveform is available. By using a
single waveform, both transmitter and receiver designs can be
simplified and added computations complexity can be
avoided. However, to provide improved performance in an
ever increasing number of deployment scenarios, the use of a
single waveform is an obstacle that can impede performance.
4G networks make use of an orthogonal frequency division
multiplexed (OFDM) waveform due to a number of charac-
teristics. In many scenarios, it may be beneficial to allow for
different OFDM waveform configurations for different chan-
nel conditions and/or different deployment/application sce-
narios. Consequently, next generation wireless communica-
tion protocols will likely include air interfaces that support
waveform adaptation to allow the most suitable waveform to
be dynamically selected based on various criteria, such as
channel conditions, traffic types, transmission mode, user
equipment (UE) capabilities, or other factors. As such, tech-
niques and/or mechanisms for providing flexible air inter-
faces that are capable of being seamlessly adapted for diverse
waveforms are desired, e.g., to offer resilient radio perfor-
mance efficiently under various channel conditions.

SUMMARY OF THE INVENTION

[0004] In accordance with an embodiment, a method by a
network controller supporting wireless communications
includes establishing a plurality of multiple access block
(MAB) types defining different combinations of sub-carrier
spacing and symbol duration for waveform transmissions.
The method further includes partitioning a frequency and
time plane of a carrier spectrum band into a plurality of MAB
regions comprising frequency-time slots for the waveform
transmissions. At least two different MAB types from the
established plurality of MAB types are then selected for the
MAB regions.

[0005] In accordance with another embodiment, a method
by a network component supporting wireless communica-
tions includes selecting a MAB region of a plurality of pre-
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determined MAB regions partitioning a frequency and time
plane of a carrier spectrum band, and transmitting a signal on
frequency-time slots in the MAB region in accordance with a
MARB type selected for the MAB region. The MAB type is
from a plurality of predetermined MAB types. The method
further includes reducing a bandwidth of the transmitted sig-
nal using a spectrum filter in accordance with a bandwidth of
the MAB type.

[0006] In accordance with another embodiment, a method
by a network device supporting wireless communications
includes receiving a signal on frequency-time slots ina MAB
region of a plurality of MAB regions partitioning a frequency
and time plane of a carrier spectrum band, and identifying a
MAB type selected for the MAB region and defining a sub-
carrier spacing and a symbol duration for the frequency-time
slots of the MAB region. The method further includes estab-
lishing a spectrum filter with bandwidth in accordance with
the MAB type, and detecting the signal using the spectrum
filter.

[0007] In accordance with another embodiment, a network
controller supporting wireless communications comprises at
least one processor and a non-transitory computer readable
storage medium storing programming for execution by the at
least one processor. The programming includes instructions
to establish a plurality of MAB types defining different com-
binations of sub-carrier spacing and symbol duration for
waveform transmissions, and partition a frequency and time
plane of a carrier spectrum band into a plurality of MAB
regions comprising frequency-time slots for the waveform
transmissions. The network controller also selects, for the
MAB regions, at least two different MAB types form the
established MAB types.

[0008] Inaccordance with another embodiment, a network
component supporting wireless communications comprises
at least one processor and a non-transitory computer readable
storage medium storing programming for execution by the at
least one processor. The programming includes instructions
to select a MAB region of a plurality of predetermined MAB
regions partitioning a frequency and time plane of a carrier
spectrum band, and transmit a signal on frequency-time slots
in the MAB region in accordance with a MAB type selected
for the MAB region. The MAB type is from a plurality of
predetermined MAB types. The network component is fur-
ther configured to reduce a bandwidth of the transmitted
signal using a spectrum filter in accordance with a bandwidth
of the MAB type.

[0009] In accordance with yet another embodiment, a net-
work device supporting wireless communications comprises
at least one processor and a non-transitory computer readable
storage medium storing programming for execution by the at
least one processor. The programming includes instructions
to obtain a signal on frequency-time slots in a MAB region of
aplurality of MAB regions partitioning a frequency and time
plane of a carrier spectrum band, and identify a MAB type
selected for the MAB region and defining a sub-carrier spac-
ing and a symbol duration for the frequency-time slots of the
MARB region. The network device is further configured to
establish a spectrum filter with a bandwidth in accordance
with the MAB type, and detect the signal using the spectrum
filter.

[0010] The foregoing has outlined rather broadly the fea-
tures of an embodiment of the present invention in order that
the detailed description of the invention that follows may be
better understood. Additional features and advantages of
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embodiments of the invention will be described hereinafter,
which form the subject of the claims of the invention. It
should be appreciated by those skilled in the art that the
conception and specific embodiments disclosed may be
readily utilized as a basis for modifying or designing other
structures or processes for carrying out the same purposes of
the present invention. It should also be realized by those
skilled in the art that such equivalent constructions do not
depart from the spirit and scope of the invention as set forth in
the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a more complete understanding of the present
invention, and the advantages thereof, reference is now made
to the following descriptions taken in conjunction with the
accompanying drawing, in which:

[0012] FIG. 1illustrates a diagram of an embodiment wire-
less communications network;

[0013] FIG. 2 illustrates a diagram of a conventional
OFDM waveform having a fixed sub-carrier spacing;

[0014] FIG. 3 illustrates a diagram of an OFDM waveform
having a fixed symbol duration;

[0015] FIG. 4 illustrates diagrams of embodiment multiple
access block (MAB) types;

[0016] FIG. 5 illustrates a diagram of an embodiment of
flexible sub-carrier spacing and symbol duration allocation;

[0017] FIG. 6 illustrates a diagram of an embodiment of
flexible sub-carrier spacing and symbol duration allocation;

[0018] FIG. 7 illustrates a flow diagram of an embodiment
method for providing flexible sub-carrier spacing and symbol
duration according to different MAB types;

[0019] FIG. 8 illustrates a flow diagram of an embodiment
method for accessing variable sub-carrier spacing and sym-
bol duration according to different MAB types; and

[0020] FIG. 9 is a diagram of a processing system that can
be used to implement various embodiments.

[0021] Corresponding numerals and symbols in the differ-
ent figures generally refer to corresponding parts unless oth-
erwise indicated. The figures are drawn to clearly illustrate
the relevant aspects of the embodiments and are not neces-
sarily drawn to scale.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0022] The making and using of the presently preferred
embodiments are discussed in detail below. It should be
appreciated, however, that the present invention provides
many applicable inventive concepts that can be embodied in a
wide variety of specific contexts. The specific embodiments
discussed are merely illustrative of specific ways to make and
use the invention, and do not limit the scope of the invention.
[0023] Conventional OFDM systems use a fixed frequency
(sub-carrier) spacing and symbol duration for transmitting
each OFDM symbol and associated cyclic prefix. The sub-
carrier spacing is fixed for the entire spectrum of a component
carrier or a number of component carriers, e.g., based on the
highest degree of user equipment (UE) mobility to be sup-
ported. A sub-carrier spacing represents a spacing for each
sub-carrier which is an individual detectable frequency band
within a carrier (a frequency band for transmission). Each
sub-carrier can be assigned to one or more clients for com-
munications. Further, an OFDM symbol length is an indi-
vidual detectable time duration for transporting information
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or data. The symbol length is the time it takes to transmit a
symbol and its associated CP. The portion of the symbol
length used for transmitting the symbol, and excluding the CP
length, is referred to herein as the useful symbol length. The
fixed sub-carrier spacing and fixed symbol duration in con-
ventional OFDM schemes also serve to limit cyclic prefix
options. A cyclic prefix is added to transmitted symbol (e.g.,
bits of information) and serves as a guard interval to eliminate
the inter-symbol interference. The length of the cyclic prefix
is usually determined by the channel delay spread. Due to the
fixed sub-carrier spacing and fixed OFDM symbol duration,
conventional OFDM schemes may be unable to satisfy the
spectrum efficiency and Quality of Service (QoS) require-
ments of next-generation networks, which will likely need to
support much higher mobility, lower latency and overhead,
more channel types, more deployment environments, and
more transmission schemes. Thus, new OFDM schemes
capable of supporting more flexible air interfaces are desired.

[0024] Embodiments of this disclosure provide methods
for supporting variable sub-carrier spacing and symbol dura-
tion for transmitting OFDM symbols and associated cyclic
prefixes. The symbol duration includes the useful OFDM
symbol length and its associated cyclic prefix length. The
variable sub-carrier spacing and symbol duration is deter-
mined via parameters indicating the sub-carrier spacing, use-
ful symbol length, and cyclic prefix length. The parameters
are referred to herein as frequency-time primitives. The
embodiments also allow variable sub-carrier spacing and
symbol duration granularities within the spectrum band ofthe
same carrier. A carrier is a spectrum allocation available for
communications in a system and includes a plurality of sub-
carriers (which are typically frequency sub-bands) separated
by defined spacing. Inlong term evolution (LTE) for example,
acarrier corresponds to a spectrum of certain bandwidth, such
as 5,10 and 20 Gigahertz. In an embodiment of the disclosure,
a basic multiple access block (MAB) is defined as a transport
unit that occupies a specified bandwidth and lasts for speci-
fied duration, for the carrier of the system. The variable sub-
carrier spacing and symbol duration allocation can include
MAB regions with different sub-carrier spacing and/or sym-
bol time duration, as described below. The variable fre-
quency-time primitives can correspond to various MAB
regions based on Filtered OFDM (F-OFDM) transmissions.
As used herein, the term basic MAB, or MAB for short,
represents the minimal sub-carrier spacing and symbol dura-
tion for resource allocation. Each MAB region comprises of
a number of basic MABs, and different sub-carrier spacing
and symbol duration (useful symbol length and cyclic length)
can be supported in different MAB regions. Aspects provided
herein include variable OFDM frequency-time primitives
that are dynamically selected to meet performance and effi-
ciency demands.

[0025] FIG. 1 illustrates a network 100 for communicating
data. The network 100 comprises a base station or an access
point (AP) 110 having a coverage area 101, a plurality of
client mobile devices 120, and a backhaul network 130. The
AP 110 may comprise any component capable of providing
wireless access by establishing uplink (dashed line) and/or
downlink (dotted line) connections with the mobile devices
120. Examples of the AP 110 include a base station, a NodeB,
an enhanced NodeB (eNB), a picocell, a femtocell, a WiFi
access point and other wirelessly enabled devices. The
mobile devices 120 may comprise any component capable of
establishing a wireless connection with the AP 110, such as a
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user equipment (UE) or other wirelessly enabled devices. The
backhaul network 130 may be any component or collection of
components that allow data to be exchanged between the AP
110 and a remote end (not shown). In embodiments, the
network 100 may comprise various other wireless devices,
such as relays, low power nodes, and other user or client
devices with wireless communications capability.

[0026] FIG. 2 illustrates a diagram of a conventional
OFDM waveform having a fixed sub-carrier spacing, as may
be common in conventional LTE and LTE advanced (LTE-A)
networks. As shown, the orthogonality in the frequency
domain is maintained by using a uniform sub-carrier spacing
of 15 kilohertz (KHz) over all the frequency-time plane of the
spectrum band of the carrier.

[0027] FIG. 3 is a diagram illustrating a conventional
OFDM waveform having a fixed symbol duration (a sum of
useful symbol length and cyclic prefix length), as may be
common in conventional LTE and LTE-A networks. As
shown, the length of useful OFDM symbols is fixed based on
the common sampling frequency and sub-carrier spacing.
Thus, only a limited number of cyclic prefix configurations
are supported. In one configuration, a normal cyclic prefix
length is supported for a frame of 10 millisecond (ms) dura-
tion. The frame is divided into 10 transmission time intervals
(TTIs), each having a 1 ms duration. The TTI is further
divided into two slots, each of 0.5 ms. Each slot is divided into
7 OFDM symbols, which is the minimum non-divisible trans-
mission unit. Each symbol has a length of 66.7 microsecond
(us) and is preceded by a normal cyclic prefix length of 5.2 or
4.7 ps. In another configuration, an extended cyclic prefix
length is supported for the frame. In this configuration, the
cyclic prefix length is 16.7 ps.

[0028] The embodiment methods below support variable
sub-carrier spacing and symbol duration granularities in the
same carrier spectrum band. This may aid in mitigating prob-
lems associated with fixed sub-carrier spacing and fixed sym-
bol duration. In one embodiment, a basic multiple access
block (MAB) is defined as a transport unit that occupies a
specified bandwidth and lasts for specified time duration.
Different MAB sizes can be defined. For example, a smaller
MAB can be used for common channels (e.g., synchroniza-
tion channel, common broadcast channel), while larger MAB
can be used by individual channels (e.g., UE specific data
channels). A number of MAB types can be defined. For
instance, waveforms associated with different MAB types
may have different sub-carrier spacing, different useful
OFDM symbol length, and/or different cyclic prefix length.
Examples of MAB types are described further below. In
embodiments, the time and frequency plane of spectrum
resources may be partitioned into different MAB regions,
with each MAB region consisting of basic frequency-time
slots having predefined sub-carrier spacing and symbol dura-
tion, also referred to herein as basic multiple access blocks, of
same MAB type.

[0029] In further embodiments, filtered OFDM waveforms
can be used to control interference between adjacent multiple
access blocks (frequency-time slots with different sub-carrier
spacing and symbol duration). Due to having different sub-
carrier spacing and symbol duration, orthogonality may no
longer be maintained in the frequency-time plane. In this
case, a suitable digital filter is applied to frequency bands
occupied by a MAB region to control the out-of-band emis-
sion so that the interference between different MABs does not
cause performance loss. Additionally, guard tones may be
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used (between the sub-carriers) to roll off the digital filter
edges. In the same or other embodiments, filter bank multi-
carrier (FBMC) waveforms may be used to maintain orthogo-
nality between different multiple access blocks. FBMC
waveforms are described in U.S. Non-Provisional patent
application Ser. No. 14/035,161, filed on Sep. 9, 2013 and
entitled “System and Method for Weighted Circularly Con-
volved Filtering in OFDM-OQAM,” and U.S. Non-Provi-
sional patent application Ser. No. 14/184,078, filed on Feb.
19, 2014 and entitled “Frame Structure for Filter Bank Multi-
Carrier (FBMC) Waveforms,” both of which are incorporated
by reference herein as if reproduced in their entireties.

[0030] Inan embodiment OFDM waveform configuration,
four MAB types are defined, including a special MAB type, a
MAB type-1, a MAB type-2, and a MAB type-3. As used
herein, the term special MAB type refers to a MAB type that
has, among the defined MAB types, a predetermined sub-
carrier spacing and cyclic prefix applied to regional common
transmission channels, such as synchronization channel and
broadcast channel, which require larger sub-carrier spacing
and cyclic prefix. For instance, the special MAB type can
have the largest sub-carrier spacing and longest cyclic prefix
among the defined MAB types. In one embodiment, the spe-
cial MAB type is broadcast by multiple transmitters in a
certain region, for example in a region configured for radio
access virtualization. The special MAB type has relatively
high tolerance for synchronization error, and thus is suitable
to support high mobility and low complexity devices, e.g.,
devices incapable of achieving high degrees of synchroniza-
tion accuracy. The special MAB type may also be applied to
control and data transmission of ultra-high mobility devices
and devices receiving and/or sending coordinated multipoint
(CoMP) transmissions. The MAB type-1 has the smallest
sub-carrier spacing and longest symbol duration (e.g., longest
cyclic prefix length), and is suitable for low-mobility devices
and for supporting large scale CoMP transmissions or broad-
cast service. The MAB type-2 has a medium sub-carrier spac-
ing and medium cyclic prefix length, and is suitable for
medium-mobility devices and for supporting small scale
CoMP transmissions or non-CoMP transmission. The MAB
type-3 has the largest sub-carrier spacing and shortest cyclic
prefix length, and is suitable for the highest mobility devices,
for non-CoMP transmission, and for communications requir-
ing very low latency. In other embodiment, more or fewer
MAB types can be defined and used. The MAB types may
have varying sizes of sub-carrier spacing, useful symbol
length, cyclic prefix length, or combinations thereof. For
example, two different MAB types may have same sub-car-
rier spacing but different useful symbol length or cyclic prefix
length or may have same symbol or cyclic prefix length but
different sub-carrier spacing. The sizes of sub-carrier spac-
ing, symbol or cyclic prefix length are defined for each MAB
type to meet desired system criteria, conditions, or require-
ments (e.g., QoS).

[0031] The flexible sub-carrier spacing and symbol dura-
tion allocation (e.g., corresponding to various MAB types)
may be defined by various OFDM parameters (or frequency-
time primitives), such as sub-carrier spacing, useful symbol
length, cyclic prefix length, or combinations thereof. In one
embodiment, a plurality of available sub-carrier spacing
parameters (e.g., Af, 2Af, and 4Af), a plurality of useful sym-
bol length parameters (e.g., T, T/2, and T/4), and a plurality of
cyclic prefix length parameters (e.g., CP, CP/2, CP/4, CP/2+
T/4). In this case, it is sufficient to define 3 basic parameter
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values (Af, T, and CP) to establish all the parameters. Other
configurations may also be used in other embodiments.
[0032] FIG. 4 illustrates embodiment MAB types that may
be used in OFDM communications, as described above. The
MARB types includes the MAB type-1 with sub-carrier spac-
ing Af and a symbol duration CP+T. For example, Af can be
defined as 15 KHz, CP can be defined as 4.7, 5.2, or 16.7 ps,
and T can be defined as 66.7 ps. Alternatively, other suitable
values for Af, CP, and T can be defined. The MAB types also
include the MAB type-2 with sub-carrier spacing 2Af and
symbol duration CP/2+T/2, the MAB type-3 with sub-carrier
spacing 4Af and symbol duration CP/4+T/4, and the special
MARB type or region with sub-carrier spacing 4Af and symbol
duration (CP/2+T/4)+T/4.

[0033] FIG. 5 illustrates an embodiment of flexible sub-
carrier spacing and symbol duration allocation that may be
used in OFDM schemes provided herein. The flexible sub-
carrier spacing and symbol duration allocation is established
by defining MAB regions, where basic multiple access bocks
are defined in each region according to a MAB type. The
MARB types are predefined, as described above, with corre-
sponding sub-carrier spacing and symbol duration. In this
embodiment, a first MAB region comprises basic multiple
access blocks according to the MAB type-1 (basic MAB). A
second MAB region comprises basic multiple access blocks
according to the MAB type-2 and further basic multiple
access blocks according to the special MAB type. A third
MARB region comprises basic multiple access blocks accord-
ing to the MAB type-3. The sizes of the blocks within each
region can be defined such as the regions are divisible to the
basic slots without waste of time/frequency resources. The
clients receive the corresponding MABs in the corresponding
regions using F-OFDM, which allows the detection of sub-
carriers with variable spacing for different MAB types.
[0034] FIG. 6 illustrates another embodiment of flexible
sub-carrier spacing and symbol duration allocation that may
be used in OFDM schemes provided herein. In this embodi-
ment, the frequency-time plane associated with the spectrum
band of a carrier is divided into MAB regions with replication
ofat least one of the regions in different areas of the plane. For
instance, a first MAB region (e.g., of MAB type-1) is defined
in two areas of'the plane, at the top-left corner and the bottom-
right corner of the frequency-time plane. A second MAB
region (e.g., of MAB type-2) is further defined in two other
areas of the plane, as shown. The plane also comprises a MAB
type-3 region and a special MAB region. The clients can
access the corresponding regions and blocks using F-OFDM.
The flexible sub-carrier spacing and symbol duration alloca-
tion embodiments above are merely examples, and other con-
figurations of MAB types, regions, and/or flexible sub-carrier
spacing and symbol duration allocation configurations are
possible using the embodiment schemes herein.

[0035] In an embodiment, a signaling mechanism is used
for supporting the flexible sub-carrier spacing and symbol
duration formats described above. The signaling mechanism
allows UEs to access the network through a special MAB,
e.g., as described above, with the locations of synchronization
channel and broadcast channels being fixed and pre-defined.
Network broadcasts may carry a MAB region configuration
using the special MAB. MAB region assignments may be
semi-statically configured via signaling and carried by the
special MAB. Alternatively, MAB region assignments may
be dynamically configured with signaling carried in a pre-
defined MAB type, e.g., the MAB type-2 above. In embodi-

Sep. 10, 2015

ments, a mapping between one or more types of traffic/trans-
missions and one or more corresponding MAB regions is
pre-defined. For example, certain applications (e.g., machine-
to-machine (M2M)) may be mapped to one MAB type (e.g.,
MAB type-1), while certain access configurations (e.g., con-
tention based or grant-free access) can be mapped to another
MARB type (e.g., MAB type-2). Certain types of devices and/
or network configurations can also be served by certain MAB
types. For example, a high speed train may be served by a
special MAB type.

[0036] The schemes above provide flexible sub-carrier
spacing and symbol duration allocation and MAB region
based transmissions. Variable waveform parameters for con-
figuring the multiple access blocks and the MAB regions can
also be dynamically selected to meet performance and effi-
ciency demands. The regions can be partitioned to adapt to
network characteristics, e.g., traffic load, traffic type, or oth-
ers. The schemes provide efficient multiple access schemes to
meet variable QoS requirements, support different transmis-
sion schemes, and support UEs with different levels of mobil-
ity and complexities. The schemes also provide higher spec-
tral efficiency, greater flexibility, and shorter latencies than is
otherwise provided by static sub-carrier spacing and symbol
duration allocation of conventional OFDM schemes.

[0037] FIG. 7 illustrates an embodiment method 700 for
providing flexible sub-carrier spacing and symbol duration
allocation according to different MAB types. The method can
be implemented by a network component, such as a base
station. At step 710, a plurality of MAB types are defined
having frequency-time slots with at least one of the MAB
types having at least one of a different sub-carrier spacing, a
different useful symbol length and a different cyclic prefix
length. For example, the MAB types include the special MAB
type and at least one of MAB type-1, MAB type-2, and MAB
type 3 described above. At step 720, a plurality of MAB
regions are defined in a frequency-time plane of the spectrum
band of the carrier allocated for transmissions in a wireless
network, wherein each one of the MAB regions comprises
frequency-time slots or blocks of at least one of the MAB
types. Examples of the MAB regions are shown in FIG. 5 and
FIG. 6, as described above. At step 730, parameters of at least
one of the MAB types are signaled to a network device (e.g.,
UE). The parameters indicate a sub-carrier spacing, a useful
symbol length, and a cyclic prefix length of the at least one of
the MAB types. The parameters include the sub-carrier spac-
ing, the useful symbol length, and/or the cyclic prefix length
of the one or more MAB types.

[0038] FIG. 8 illustrates an embodiment method 800 for
accessing variable flexible sub-carrier spacing and symbol
duration according to different MAB types. The method 800
can be implemented by a network device, which can be a
transmitter or a receiver. Both the transmitter and the receiver
need to transmit and receive the signal according to the wave-
form corresponding to the selected MAB type. The transmit-
ter can be base station (BS), a radio access point or node, or a
UE. Similarly, the receiver also be a BS or a UE. At step 810,
information is received in frequency-time slots of a MAB
region predefined in a frequency-time plane of carrier spec-
trum band allocated for transmissions in the wireless net-
work. The MAB region is one of a plurality of MAB regions
in the frequency-time plane having a plurality of predefined
MAB types. The frequency-time multiple-access blocks have
a sub-carrier spacing, a useful symbol length, and a cyclic
prefix length according to a predefined MAB type associated
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with the MAB region or dynamically defined MAB types
(e.g., via signaling of parameters). At step 820, the device
detects OFDM or other waveform (e.g., FBMC) symbols
within the information by applying a frequency filter accord-
ing to the sub-carrier spacing. This is achieved by implement-
ing a F-OFDM scheme in accordance with the sub-carrier
spacing of the MAB type.

[0039] FIG.9isablockdiagram ofa processing system 900
that can be used to implement various embodiments. The
processing system 900 can be part of a BS, a UE, or other
network devices. Specific devices may utilize all of the com-
ponents shown, or only a subset of the components, and levels
of integration may vary from device to device. Furthermore,
adevice may contain multiple instances of a component, such
as multiple processing units, processors, memories, transmit-
ters, receivers, etc. The processing system 900 may comprise
aprocessing unit 901 equipped with one or more input/output
devices, such as a speaker, microphone, mouse, touchscreen,
keypad, keyboard, printer, display, and the like. The process-
ing unit 901 may include a central processing unit (CPU) 910,
a memory 920, a mass storage device 930, a video adapter
940, and an I/O interface 960 connected to a bus. The bus may
be one or more of any type of several bus architectures includ-
ing a memory bus or memory controller, a peripheral bus, a
video bus, or the like.

[0040] The CPU 910 may comprise any type of electronic
data processor. The memory 920 may comprise any type of
system memory such as static random access memory
(SRAM), dynamic random access memory (DRAM), syn-
chronous DRAM (SDRAM), read-only memory (ROM), a
combination thereof, or the like. In an embodiment, the
memory 920 may include ROM for use at boot-up, and
DRAM for program and data storage for use while executing
programs. In embodiments, the memory 920 is non-transi-
tory. The mass storage device 930 may comprise any type of
storage device configured to store data, programs, and other
information and to make the data, programs, and other infor-
mation accessible via the bus. The mass storage device 930
may comprise, for example, one or more of a solid state drive,
hard disk drive, a magnetic disk drive, an optical disk drive, or
the like.

[0041] The video adapter 940 and the I/O interface 960
provide interfaces to couple external input and output devices
to the processing unit. As illustrated, examples of input and
output devices include a display 990 coupled to the video
adapter 940 and any combination of mouse/keyboard/printer
970 coupled to the 1/O interface 960. Other devices may be
coupled to the processing unit 901, and additional or fewer
interface cards may be utilized. For example, a serial interface
card (not shown) may be used to provide a serial interface for
a printer.

[0042] The processing unit 901 also includes one or more
network interfaces 950, which may comprise wired links,
such as an Ethernet cable or the like, and/or wireless links to
access nodes or one or more networks 980. The network
interface 950 allows the processing unit 901 to communicate
with remote units via the networks 980. For example, the
network interface 950 may provide wireless communication
via one or more transmitters/transmit antennas and one or
more receivers/receive antennas. In an embodiment, the pro-
cessing unit 901 is coupled to a local-area network or a
wide-area network for data processing and communications
with remote devices, such as other processing units, the Inter-
net, remote storage facilities, or the like.
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[0043] While several embodiments have been provided in
the present disclosure, it should be understood that the dis-
closed systems and methods might be embodied in many
other specific forms without departing from the spirit or scope
of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention
is not to be limited to the details given herein. For example,
the various elements or components may be combined or
integrated in another system or certain features may be omit-
ted, or not implemented.

[0044] In addition, techniques, systems, subsystems, and
methods described and illustrated in the various embodi-
ments as discrete or separate may be combined or integrated
with other systems, modules, techniques, or methods without
departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or
communicating through some interface, device, or interme-
diate component whether electrically, mechanically, or oth-
erwise. Other examples of changes, substitutions, and alter-
ations are ascertainable by one skilled in the art and could be
made without departing from the spirit and scope disclosed
herein.

What is claimed is:

1. A method by a network controller supporting wireless
communications, the method comprising:

establishing a plurality of multiple access block (MAB)

types defining different combinations of sub-carrier
spacing and symbol duration for waveform transmis-
sions;

partitioning a frequency and time plane of a carrier spec-

trum band into a plurality of MAB regions comprising
frequency-time slots for the waveform transmissions;
and

selecting, for the MAB regions, at least two different MAB

types from the established plurality of MAB types.

2. The method of claim 1 further comprising arranging, at
a transmitter of the network controller, the frequency-time
slots in the MAB regions in accordance with the sub-carrier
spacing and the symbol duration of the at least two different
MAB types selected for the MAB regions.

3. The method of claim 1, wherein the MAB types are
selected for the MAB regions according to at least one of a
channel type, a transmission mode, a propagation channel
condition and a quality of service (QoS) requirement associ-
ated with the MAB regions.

4. The method of claim 1 further comprising signaling, to
one or more network devices, parameters indicating a sub-
carrier spacing, a useful symbol length, and a cyclic prefix
length of at least one of the MAB types.

5. The method of claim 1 further comprising signaling, to
one or more network devices, a mapping one of the MAB
regions to at least one of a MAB type selected for the MAB
region, a corresponding type of traffic or transmission chan-
nel, and a corresponding communications channel.

6. The method of claim 1, wherein the MAB types include
a MAB type of frequency-time slots having a largest sub-
carrier spacing and a longest cyclic prefix length among the
MARB types.

7. The method of claim 1, wherein the MAB types include
a first MAB type of frequency-time slots having a smallest
sub-carrier spacing and a longest cyclic prefix length among
the MAB types.
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8. The method of claim 7, wherein the MAB types include
a second MAB type of frequency-time slots having a larger
sub-carrier spacing and a larger cyclic prefix length than the
first MAB type.

9. The method of claim 8, wherein the MAB types include
a third MAB type of frequency-time slots having a larger
sub-carrier spacing and a smaller cyclic prefix length than the
first MAB type and the second MAB type.

10. The method of claim 1, wherein the waveform trans-
missions is one of OFDM transmissions, Filtered OFDM
(F-OFDM) transmissions, and Filter Bank Multi-Carrier
(FBMC) transmissions.

11. A method by a network component supporting wireless
communications, the method comprising:

selecting a multiple access block (MAB) region of a plu-

rality of predetermined MAB regions partitioning a fre-
quency and time plane of a carrier spectrum band;
transmitting a signal on frequency-time slots in the
selected MAB region in accordance with a MAB type
selected for the MAB region, wherein the MAB type is
from a plurality of predetermined MAB types; and
reducing a bandwidth of the transmitted signal using a
spectrum filter selected in accordance with a bandwidth
of'the MAB type.

12. The method of claim 11 further comprising:

selecting a second MAB region of the plurality of prede-

termined MAB regions;

transmitting a second signal on frequency-time slots in the

second MAB region in accordance with a MAB type
selected for the second MAB region, wherein the MAB
type of the second MAB region is from the predeter-
mined MAB types; and

reducing a bandwidth of the transmitted second signal

using a second spectrum filter in accordance with a
bandwidth of the second MAB type.

13. The method of claim 11, wherein the MAB type is a
MARB type of frequency-time slots having a largest sub-car-
rier spacing and a longest cyclic prefix length among the
MAB types, and wherein the method further comprises trans-
mitting, on the frequency-time slots of the MAB type, infor-
mation associated with at least one of a regional common
channel, a synchronization channel, a broadcast channel, a
channel for ultra-high mobility devices, and a channel for
coordinated multipoint (CoMP) transmissions.

14. The method of claim 11, wherein the MAB type is a first
MAB type of frequency-time slots having a smallest sub-
carrier spacing and a longest cyclic prefix length among the
MAB types, and wherein the method further comprises trans-
mitting, on the frequency-time slots of the first MAB type,
information associated with at least one of a channel for low
mobility devices, a channel supporting large scale coordi-
nated multipoint (CoMP) transmissions and a channel pro-
viding broadcasting service from more than one transmitters.

15. The method of claim 14, wherein the MAB types
include a second MAB type of frequency-time slots having a
larger sub-carrier spacing and a larger cyclic prefix length
than the first MAB type, and wherein the method further
comprises transmitting, on the frequency-time slots of the
second MAB type, information associated with at least one of
a channel for medium mobility devices and a channel sup-
porting small scale coordinated multipoint (CoMP) transmis-
sions.

16. The method of claim 15, wherein the MAB types
include a third MAB type of frequency-time slots having a
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larger sub-carrier spacing and a smaller cyclic prefix length
than the first MAB type and the second MAB type, and
wherein the method further comprises comprising transmit-
ting, on the frequency-time slots of the third MAB type,
information associated with at least one of a channel for
highest mobility devices, a channel supporting non-coordi-
nated multipoint (CoMP) transmissions, and a channel
requiring low latency.

17. A method by a network device supporting wireless
communications, the method comprising:

receiving a signal on frequency-time slots in a multiple

access block (MAB) region of a plurality of MAB
regions partitioning a frequency and time plane of a
carrier spectrum band;

identifying, from a plurality of defined MAB types,a MAB

type selected for the MAB region and defining a sub-
carrier spacing and a symbol duration for the frequency-
time slots of the MAB region;

establishing a spectrum filter with bandwidth in accor-

dance with the MAB type; and
detecting the signal using the spectrum filter.
18. The method of claim 17 further comprising:
receiving a second signal on second frequency-time slots in
a second MAB region of the MAB regions;

identifying a second MAB type selected for the second
MARB region and defining at least one of a second sub-
carrier spacing and a second symbol duration for the
second frequency-time slots;

establishing a second spectrum filter with a sub-carrier

spacing in accordance with the second MAB type; and
detecting the second signal using the second spectrum
filter.

19. The method of claim 17 further comprising receiving a
signaling of parameters indicating at least one of the MAB
types and the MAB regions, wherein the parameters indicate
a sub-carrier spacing, a useful symbol length, and a cyclic
prefix length of the at least one of the MAB types.

20. The method of claim 17 further comprising receiving a
mapping of at least one of a MAB region of the MAB regions
to at least one of a MAB type selected for the MAB region.

21. The method of claim 17, wherein the MAB types
include a special MAB type of frequency-time slots having a
largest sub-carrier spacing and a longest cyclic prefix length
among the MAB types, and wherein the method further com-
prises receiving, on the frequency-time slots of the special
MARB type, information associated with at least one of a
regional common channel, a synchronization channel, a
broadcast channel, a channel for ultra-high mobility devices,
and a channel for coordinated multipoint (CoMP) transmis-
sions.

22. A network controller supporting wireless communica-
tions, the network controller comprising:

at least one processor; and

a non-transitory computer readable storage medium stor-

ing programming for execution by the at least one pro-
cessor, the programming including instructions to:
establish a plurality of multiple access block (MAB) types
defining different combinations of sub-carrier spacing
and symbol duration for waveform transmissions;
partition a frequency and time plane of a carrier spectrum
band into a plurality of MAB regions comprising fre-
quency-time slots for the waveform transmissions; and
select, for the MAB regions, at least two different MAB
types from the established plurality of MAB types.
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23. The network controller of claim 22, wherein the
instructions to arrange, at a transmitter of the network con-
troller, the frequency-time slots in the MAB regions in accor-
dance with the sub-carrier spacing and the symbol duration of
the at least two different MAB types selected for the MAB
regions.
24. The network controller of claim 22, wherein the pro-
gramming includes further instructions to signal, to one or
more network devices, parameters indicating a sub-carrier
spacing, a useful symbol length, and a cyclic prefix length of
at least one of the MAB types.
25. A network component supporting wireless communi-
cations, the network component comprising:
at least one processor; and
a non-transitory computer readable storage medium stor-
ing programming for execution by the at least one pro-
cessor, the programming including instructions to:

select a multiple access block (MAB) region of a plurality
of predetermined MAB regions partitioning a frequency
and time plane of a carrier spectrum band;

transmit a signal on frequency-time slots in the MAB

region in accordance with a MAB type selected for the
MAB region, wherein the MAB type is from a plurality
of predetermined MAB types; and

reduce a bandwidth of the transmitted signal using a spec-

trum filter in accordance with a bandwidth of the MAB
type.

26. The network component of claim 25, wherein the pro-
gramming includes further instructions to:

select a second MAB region of the MAB regions;

transmit a second signal on second frequency-time slots in

the second MAB region in accordance with a second
MAB type selected for the second MAB region, wherein
the second MAB type is from the predetermined MAB
types; and

reduce a bandwidth of the transmitted second signal using

a second spectrum filter in accordance with a bandwidth
of the second MAB type.
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27. The network component of claim 25, wherein the net-
work component is a base station or a radio access point of a
wireless network.

28. The network component of claim 25, wherein the net-
work component is a user equipment (UE) capable of com-
munications with a wireless network.

29. A network device supporting wireless communica-
tions, the network device comprising:

at least one processor;

a non-transitory computer readable storage medium stor-
ing programming for execution by the at least one pro-
cessor, the programming including instructions to:

obtain a signal on frequency-time slots in a multiple access
block (MAB) region of a plurality of MAB regions
partitioning a frequency and time plane of a carrier spec-
trum band;

identify, from a plurality of defined MAB types, a MAB
type selected for the MAB region and defining a sub-
carrier spacing and a symbol duration for the frequency-
time slots of the MAB region;

establish a spectrum filter with a bandwidth in accordance
with the MAB type; and

detect the signal using the spectrum filter.

30. The network device of claim 29, wherein the program-
ming includes further instructions to obtain a signaling of
parameters indicating at least one of the MAB types and the
MARB regions, wherein the parameters indicate a sub-carrier
spacing, a useful symbol length, and a cyclic prefix length of
the at least one of the MAB types.

31. The network device of claim 29, wherein the network
device is a user equipment (UE) capable of communications
with a wireless network.

32. The network device of claim 29, wherein the network
device is a base station or a radio access point of a wireless
network.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method for wireless communication in a user equipment (UE), comprising:
transmitting a first wireless signal; and
transmitting a second wireless signal;

wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to
determine the first wireless resource out of the J candidate wireless resources; the first
sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the
first wireless signal is a Random Access Channel (RACH), a physical channel
corresponding to the second wireless signal is a Physical Uplink Shared Channel
(PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

2. The method of Claim 1, wherein the J candidate wireless resources correspond to
P time interval ranges; any two time interval ranges of the P time interval ranges do
not overlap; the P is a positive integer greater than 1; the first time interval belongs to
a target time interval range; the target time interval range is a time interval range of
the P time interval ranges; the target time interval range corresponds to K candidate
wireless resource(s) out of the J candidate wireless resources; the first wireless
resource is one of the K candidate wireless resource(s); the K is a positive integer
smaller than or equal to the J; P is configured by network.

2

3. The method of Claim 2, further comprising:

receiving a first signaling;
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wherein the first wireless signaling is used to determine Q wireless resource
pool(s); the Q is a positive integer; each candidate wireless resource of the J candidate
wireless resources belongs to one of the Q wireless resource pool(s); the K candidate
wireless resource(s) belongs(belong) to a first wireless resource pool; the first
wireless resource pool is one of the Q wireless resource pool(s); the first time interval

is used to determine the first wireless resource pool out of the Q wireless resource
pool(s).
4. The method of Claim 1, further comprising:

receiving a second wireless signaling;

wherein the second wireless signaling is used to determine the first time
interval; the second wireless signaling indicates a portion of the first time interval, the

second wireless signaling is a Radio Resource Control (RRC) signaling.

5. The method of Claim 1, wherein the first sequence belongs to a target sequence
set; the first wireless signal occupies a target time-frequency resource; at least one of
an index of the first sequence in the target sequence set, a location of the target
time-frequency resource in time domain, a location of the target time-frequency
resource in frequency domain, or a correspondence relationship between the location
of the target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain is used to determine the first wireless
resource out of the J candidate wireless resources through a pre-defined mapping
relationship; the index of the first sequence in the target sequence set is an index for

which the sequence in the target sequence set are sorted by a specific order.
6. A method for wireless communication in a base station, comprising:
receiving a first wireless signal; and
receiving a second wireless signal;

wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at

which a transmitter of the second wireless signal transmits the second wireless signal;
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the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to
determine the first wireless resource out of the J candidate wireless resources; the first
sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the
first wireless signal is a Random Access Channel (RACH), a physical channel
corresponding to the second wireless signal is a Physical Uplink Shared Channel
(PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

7. The method of Claim 6, wherein the J candidate wireless resources correspond to
P time interval ranges; any two time interval ranges of the P time interval ranges do
not overlap; the P is a positive integer greater than 1; the first time interval belongs to
a target time interval range; the target time interval range is a time interval range of
the P time interval ranges; the target time interval range corresponds to K candidate
wireless resource(s) out of the J candidate wireless resources; the first wireless
resource is one of the K candidate wireless resource(s); the K is a positive integer

smaller than or equal to the J; P is configured by network.
8. The method of Claim 7, further comprising:
transmitting a first signaling;

wherein the first wireless signaling is used to determine Q wireless resource
pool(s); the Q is a positive integer; each candidate wireless resource of the J candidate
wireless resources belongs to one of the Q wireless resource pool(s); the K candidate
wireless resource(s) belongs(belong) to a first wireless resource pool; the first
wireless resource pool is one of the Q wireless resource pool(s); the first time interval
is used to determine the first wireless resource pool out of the Q wireless resource
pool(s).
9.  The method of Claim 6, further comprising:

transmitting a second wireless signaling;

wherein the second wireless signaling is used to determine the first time
interval; the second wireless signaling indicates a portion of the first time interval, the

second wireless signaling is a Radio Resource Control (RRC) signaling.
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10. The method of Claim 6, wherein the first sequence belongs to a target sequence
set; the first wireless signal occupies a target time-frequency resource; at least one of
an index of the first sequence in the target sequence set, a location of the target
time-frequency resource in time domain, a location of the target time-frequency
resource in frequency domain, or a correspondence relationship between the location
of the target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain is used to determine the first wireless
resource out of the J candidate wireless resources through a pre-defined mapping
relationship; the index of the first sequence in the target sequence set is an index for

which the sequence in the target sequence set are sorted by a specific order.
11. A user equipment for wireless communication, comprising:

a first processor transmitting a first wireless signal; and

a first transmitter transmitting a second wireless signal;

wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to
determine the first wireless resource out of the J candidate wireless resources; the first
sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the
first wireless signal is a Random Access Channel (RACH), a physical channel
corresponding to the second wireless signal is a Physical Uplink Shared Channel
(PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

12. The user equipment of Claim 11, wherein the J candidate wireless resources
correspond to P time interval ranges, any two time interval ranges of the P time
interval ranges do not overlap; the P is a positive integer greater than 1; the first time

interval belongs to a target time interval range; the target time interval range is a time
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interval range of the P time interval ranges; the target time interval range corresponds
to K candidate wireless resource(s) out of the J candidate wireless resources; the first
wireless resource is one of the K candidate wireless resource(s); the K is a positive

integer smaller than or equal to the J; P is configured by network.

13. The user equipment of Claim 12, wherein the first processor receives a first
signaling; wherein the first wireless signaling is used to determine Q wireless resource
pool(s); the Q is a positive integer; each candidate wireless resource of the J candidate
wireless resources belongs to one of the Q wireless resource pool(s); the K candidate
wireless resource(s) belongs(belong) to a first wireless resource pool; the first
wireless resource pool is one of the Q wireless resource pool(s); the first time interval
is used to determine the first wireless resource pool out of the Q wireless resource
pool(s).

14. The user equipment of Claim 11, wherein the first processor receives a second
wireless signaling; wherein the second wireless signaling is used to determine the first
time interval, the second wireless signaling indicates a portion of the first time

interval, the second wireless signaling is a Radio Resource Control (RRC) signaling.

15. The user equipment of Claim 11, wherein the first sequence belongs to a target
sequence set; the first wireless signal occupies a target time-frequency resource; at
least one of an index of the first sequence in the target sequence set, a location of the
target time-frequency resource in time domain, a location of the target time-frequency
resource in frequency domain, or a correspondence relationship between the location
of the target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain is used to determine the first wireless
resource out of the J candidate wireless resources through a pre-defined mapping
relationship; the index of the first sequence in the target sequence set is an index for

which the sequence in the target sequence set are sorted by a specific order.
16. A base station for wireless communication, comprising:

a second processor transmitting a first wireless signal; and

a first receiver transmitting a second wireless signal;

wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a

time interval between a first time instant and a second time instant; the first time

5
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instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to
determine the first wireless resource out of the J candidate wireless resources; the first
sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to the
first wireless signal is a Random Access Channel (RACH), a physical channel
corresponding to the second wireless signal is a Physical Uplink Shared Channel
(PUSCH); the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

17. The base station of Claim 16, wherein the J candidate wireless resources
correspond to P time interval rangess; any two time interval ranges of the P time
interval ranges do not overlap; the P is a positive integer greater than 1; the first time
interval belongs to a target time interval range; the target time interval range is a time
interval range of the P time interval ranges; the target time interval range corresponds
to K candidate wireless resource(s) out of the J candidate wireless resources; the first
wireless resource is one of the K candidate wireless resource(s); the K is a positive

integer smaller than or equal to the J; P is configured by network.

18. The base station of Claim 17, wherein the second processor transmits a first
signaling;; wherein the first wireless signaling is used to determine Q wireless
resource pool(s); the Q is a positive integer; each candidate wireless resource of the J
candidate wireless resources belongs to one of the Q wireless resource pool(s); the K
candidate wireless resource(s) belongs(belong) to a first wireless resource pool; the
first wireless resource pool is one of the Q wireless resource pool(s); the first time
interval is used to determine the first wireless resource pool out of the Q wireless

resource pool(s).

19. The base station of Claim 16, wherein the second processor transmits a second
wireless signaling; wherein the second wireless signaling is used to determine the first
time interval, the second wireless signaling indicates a portion of the first time

interval, the second wireless signaling is a Radio Resource Control (RRC) signaling.
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20. The base station of Claim 16, wherein the first sequence belongs to a target
sequence set; the first wireless signal occupies a target time-frequency resource; at
least one of an index of the first sequence in the target sequence set, a location of the
target time-frequency resource in time domain, a location of the target time-frequency
resource in frequency domain, or a correspondence relationship between the location
of the target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain is used to determine the first wireless
resource out of the J candidate wireless resources through a pre-defined mapping
relationship; the index of the first sequence in the target sequence set is an index for

which the sequence in the target sequence set are sorted by a specific order.
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ABSTRACT

A user equipment transmits a first wireless signal and transmits a second
wireless signal; the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first and a second time instant; the first time instant is a
starting time instant at which a transmitter of the first wireless signal transmits the
first wireless signal; the second time instant is a starting time instant at which a
transmitter of the second wireless signal transmits the second wireless signal; the first
time instant is earlier than the second time instant; the second wireless signal occupies
a first wireless resource; the first wireless resource is one of J candidate wireless
resources; the first time interval is used to determine the first wireless resource out of

the J candidate wireless resources.
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METHOD AND DEVICE FOR WIRELESS COMMUNICATION
CROSS-REFERENCE TO RELATED APPLICATION

[1] This application is a continuation application of United States Application No.
16/517,678, filed July 22, 2019, which is a continuation of International Application
No. PCT/CN2017/072131, filed January 22, 2017, the full disclosure of which is

incorporated herein by reference.
BACKGROUND
TECHNICAL FIELD

[2] The present disclosure relates to a transmission scheme in a wireless
communication system, and in particular to a method and device related to uplink

transmission.
RELATED ART

[3] The application scenarios of future wireless communication systems are
increasingly diversified, and different application scenarios impose different
performance requirements on the system. In order to meet the different performance
requirements of various application scenarios, Wireless Access Network (RAN) #72
plenary meeting of the 3rd Generation Partner Project (3GPP) decided to conduct a

search for the new air interface technology (New Wireless, NR).

[4] In existing cellular wireless communication systems (such as Long Term
Evolution (LTE)), uplink and downlink data transmissions are based on central
scheduling. That is, the wireless resources occupied by the downlink transmission
from each base station to a user equipment (UE) and the modulation and coding
schemes are allocated by the base station. The wireless resources occupied by the
uplink transmission from each user equipment to the base station and the modulation
and coding schemes are also pre-allocated by the base station. These uplink and
downlink scheduling information is carried in Downlink Control Information (DCI).
The uplink and downlink transmission modes by way of allocating resources through
the center (base station) may be collectively referred to as Grant-based uplink and

downlink transmission.

[S] In the next generation of wireless cellular networks (such as 5G NR, further
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evolution of LTE, further evolution of Narrow Band Internet of Things (NB-IoT)), the
data transmission that only supports Grant-based transmission is unable to meet the
increasingly diverse needs of the application. Especially for uplink transmission, in
the scenario with high requirement for low latency or capacity, for example, Ultra
Reliable Low Latency Communication (URLLC) has very strict delay requirements,
Machine Type Communication (mMTC) or NB-IoT, or the application scenario of
enhanced Machine Type Communication (eMTC) has high requirement for the system
capacity, the grant-based approach cannot meet the requirements of the scenario due
to the scheduling delay and the limitation of the overhead of the transmission-initiated
overhead. Therefore, in contrast to the grant-based approach, uplink transmissions can
be completed by a Grant-free manner. The Grant-free uplink transmissions does not
require the wireless resources occupied by the transmission and/or modulation and
coding scheme dynamically allocated by the base station before starting the uplink
transmission. Therefore, this reduces the overhead required for transmission and for

initiating transmissions.
SUMMARY

[6] In the process of Grant-free uplink transmission, collision may occur due to lack
of centralized dynamic scheduling and resource coordination. When a Grant-free
uplink transmission also includes a preamble transmission, the transmission of the
preamble may also collide. However, since the preamble is generally generated by
sequences having a very low correlation with each other, even if a collision occurs, as
long as the time at which the preamble arrives at the receiver is different, the receiver
can still distinguish the transmission of the different user equipment from the
preamble. If the associated Grant-free data transmission still collides, eventually it

may result in the uplink transmission not being successfully received and decoded.

[71 On the other hand, even if the Grant-free uplink transmission does not include
the preamble transmission, when there are multiple receivers (such as multiple TRPs),
it is likely that the uplink transmission may be received by a non-target receiver,
resulting in link performance degradation or false alarms, or also increasing the

complexity of the receiver.

[8] The present disclosure provides a solution to the above-described problem of

performance degradation due to collisions in the Grant-free uplink transmission. The
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solution achieves the purpose of reducing collision and/or reducing receiver
complexity by distinguishing uplink synchronization time for the wireless resources
of the uplink transmission. It should be noted that, in the case of no conflict, the
embodiments in the user equipment (UE) and the features in the embodiments of the
present disclosure can be applied to the base station, and vice versa. Further, in case
of no conflicts, the embodiments of the present disclosure and the features of the

embodiments may be arbitrarily combined with each other.

[9] The present disclosure provides method for wireless communication in a user

equipment (UE), comprising:
[10] transmitting a first wireless signal; and
[11] transmitting a second wireless signal;

[12] wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to

determine the first wireless resource out of the J candidate wireless resources.

[13] In one embodiment of the method for wireless communication in a user
equipment, the first wireless resource in the J candidate wireless resource(s) is
determined based on the first time interval (or TA value) such that the uplink
transmission in different uplink synchronization time range may use different wireless
resources. Therefore, the possibility of collision of the second wireless signals can be
reduced in the case where the first wireless signal collides, and system performance

can be improved.

[14] In one embodiment, distinguishing different wireless resources for the second
wireless signal by using the uplink synchronization time range may ensure that the
second wireless signal is received by a target receiver, thereby improving link

performance and reducing false alarm probability.
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[15] In one embodiment, the first sequence is a Zadoff-Chu (ZC) sequence.
[16] In one embodiment, the first sequence is part of a ZC sequence.

[17] In one embodiment, the first sequence is a sequence that is extended based on a

Z.C sequence.

[18] In one embodiment, the first sequence is a sequence obtained by transforming

based on a ZC sequence.

[19] In one embodiment, the first sequence is a pseudo-random sequence or the first

sequence is part of a pseudo-random sequence.
[20] In one embodiment, the first sequence is an m sequence.

[21] In one embodiment, the first sequence is a sequence in which all elements are

the same.

[22] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Random Access Channel (RACH).

[23] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Physical Random Access Channel (PRACH).

[24] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Narrow band Physical Random Access Channel (NPRACH).

[25] In one embodiment, the first wireless signal is a signal generated based on a

preamble.

[26] In one embodiment, the first wireless signal is used by a base station to

determine the first time interval.

[27] In one embodiment, the first wireless signal is used by a Transmission

Reception Point (TRP) to determine the first time interval.

[28] In one embodiment, the first time interval is determined by a base station

performing correlation on the first wireless signal.

[29] In one embodiment, a transmission channel corresponding to the second

wireless signal is an Uplink Shared Channel (UL-SCH)).

[30] In one embodiment, a physical channel corresponding to the second wireless

signal is a Physical Uplink Shared Channel (PUSCH).
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[31] In one embodiment, a physical channel corresponding to the second wireless

signal is a Narrow band Physical Uplink Shared Channel (NPUSCH).

[32] In one embodiment, the second wireless signal carries Scheduling Request (SR)

information.

[33] In one embodiment, the first time interval is a positive number.

[34] In one embodiment, the first time interval is a negative number.

[35] In one embodiment, the unit of the first time interval is microsecond.

[36] In one embodiment, the first time interval is represented by the number of unit

time intervals.

[37] In one embodiment, the first time interval comprises a difference between a
positive integer number of Orthogonal Frequency Division Multiplexing (OFDM)
symbols and a Timing Advance (TA).

[38] In one embodiment, the receiver of the first wireless signal and the receiver of

the second wireless signal are the same.

[39] In one embodiment, the receiver of the first wireless signal and the receiver of

the second wireless signal are different.

[40] In one embodiment, the first wireless resource comprises at least one of time
domain resource, frequency domain resource, code domain resource, and airspace

resource.

[41] In one embodiment, any two candidate wireless resources of the J candidate
wireless resources are orthogonal, meaning that no resource element belongs to two
wireless resources at the same time. The resource element is the smallest component

of the wireless resource.

[42] In one embodiment, any two candidate wireless resources of the J candidate
wireless resources are orthogonal, meaning that no RU belongs to two wireless
resources at the same time. The wireless resource refers to a time-frequency resource.
The RU occupies one subcarrier in frequency domain, and the RU occupies one

OFDM symbol in time domain.
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[43] In one embodiment, any two candidate wireless resources of the J candidate
wireless resources are orthogonal, meaning that no code is used for two wireless

resources at the same time. The wireless resource refers to a code domain resource.

[44] In one embodiment, two candidate wireless resources of the J candidate wireless

resources are non-orthogonal.

[45] In one embodiment, the number of the resource elements in any two candidate

wireless resources of the J candidate wireless resources is the same.

[46] In one embodiment, the number of the resource elements in two candidate

wireless resources of the J candidate wireless resources is different.

[47] In one embodiment, the first time interval is used by the UE to determine the

first wireless resource out of the J candidate wireless resources.

[48] In one embodiment, the first time interval is used by a base station to determine

the first wireless resource out of the J candidate wireless resources.

[49] In one embodiment, the first time interval is used by the TRP to determine the

first wireless resource out of the J candidate wireless resources.

[50] In one embodiment, the first time interval determines the first wireless resource
out of the J candidate wireless resources by using a pre-determined mapping

relationship.

[S1] In one embodiment of the method for wireless communication in a user
equipment, the J candidate wireless resource(s) correspond(s) to P time interval
range(s); any two time interval ranges of the P time interval ranges do not overlap; the
P is a positive integer; the first time interval belongs to a target time interval range;
the target time interval range is a time interval range of the P time interval ranges; the
target time interval range corresponds to K candidate wireless resource(s) out of the J
candidate wireless resources; the first wireless resource is one of the K candidate

wireless resource(s); the K is a positive integer smaller than or equal to the J.

[52] In one embodiment, one time interval range refers to a continuous range of one

time interval.

[53] In one embodiment, the phrase that any two time interval ranges of the P time
interval ranges do not overlap refers to no time interval belongs to two the time

interval ranges.
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[S4] In one embodiment, the J candidate wireless resources correspond to the P time

interval ranges based on a pre-determined mapping relationship.

[S5] In one embodiment, two candidate wireless resources in the J candidate wireless

resources correspond to one same time interval range of the P time interval ranges.

[S6] In one embodiment, any two candidate wireless resources in the J candidate
wireless resources correspond to two different time interval ranges of the P time

interval ranges.
[57] In one embodiment, the J is equal to the P.

[S8] In one embodiment, the J is equal to the P, and the J candidate wireless

resources are in one-to-one correspondence to the P time interval intervals.

[59] In one embodiment, the interval lengths of any two time interval ranges of the P

time interval ranges are the same.

[60] In one embodiment, the interval lengths of two time interval ranges of the P

time interval ranges are different.

[61] In one embodiment, the P is equal to 2.

[62] In one embodiment, the P is a positive integer greater than 2.
[63] In one embodiment, the P is predefined.

[64] In one embodiment, the P is configured through a network.
[65] In one embodiment, the K is equal to 1.

[66] In one embodiment, the K is a positive integer greater than 1.

[67] In one embodiment, the method for wireless communication in a user

equipment further comprises:
[68] receiving a first signaling;

[69] wherein the first wireless signaling is used to determine Q wireless resource
pool(s); the Q is a positive integer; each candidate wireless resource of the J candidate
wireless resources belongs to one of the Q wireless resource pool(s); the K candidate
wireless resource(s) belongs(belong) to a first wireless resource pool the first wireless
resource pool is one of the Q wireless resource pool(s); the first time interval is used

to determine the first wireless resource pool out of the Q wireless resource pool(s).
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[70] In one embodiment, the wireless resource pool includes a positive integer

number of Physical Resource Blocks (PRB) in frequency domain.

[71] In one embodiment, the wireless resource pool includes a positive integer

number of Resource Block Groups (RBG) in frequency domain.

[72] In one embodiment, the number of the wireless resource elements in any two

wireless resource pools of the Q wireless resource pools is the same.

[73] In one embodiment, the number of the wireless resource elements in two

wireless resource pools of the Q wireless resource pools is different.
[74] In one embodiment, the J is greater than the Q.

[75] In one embodiment, the J is less than the Q.

[76] In one embodiment, the J is equal to the Q.

[77] In one embodiment, the J is equal to the Q, and the J candidate wireless

resources belong to the Q wireless resource pools.

[78] In one embodiment, the J is equal to the Q, and the J candidate wireless
resources belong to the Q wireless resource pools. The J candidate wireless resources

are the Q wireless resource pools.

[79] In one embodiment, the first wireless signaling is used by the UE to determine

the Q wireless resource pool(s).

[80] In one embodiment, the first wireless signaling explicitly indicates the Q

wireless resource pool(s).

[81] In one embodiment, the first wireless signaling implicitly indicates the Q

wireless resource pool(s).

[82] In one embodiment, the first wireless signaling includes default value(s) of the

Q wireless resource pool(s).
[83] In one embodiment, the first wireless signaling is a higher layer signaling.
[84] In one embodiment, the first wireless signaling is a physical layer signaling.

[85] In one embodiment, the first wireless signaling is a Wireless Resource Control

(RRC) signaling.
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[86] In one embodiment, the first wireless signaling is Downlink Control

Information (DCI).

[87] In one embodiment, the K candidate wireless resource(s) belongs(belong) to a
first wireless resource pool the first wireless resource pool is one wireless resource
pool of the Q wireless resource pool(s); the first time interval is used to determine the

first wireless resource pool in the Q wireless resource pool(s).

[88] In one embodiment, the first time interval is used by the UE to determine the

first resource pool in the Q wireless resource pool(s).

[89] In one embodiment, the first time interval is used by the base station to

determine the first resource pool in the Q wireless resource pool(s).

[90] In one embodiment, the first time interval is used by the TRP to determine the

first resource pool in the Q wireless resource pool(s).
[91] In one embodiment, the K is equal to 1.
[92] In one embodiment, the K is a positive integer greater than 1.

[93] In one embodiment, the first time interval determines the first resource pool in

the Q wireless resource pool(s) by using the specific mapping relationship.

[94] In one embodiment, the method for wireless communication in a user

equipment further comprises:
[95] receiving a second wireless signaling;

[96] wherein the second wireless signaling is used to determine the first time

interval.

[97] In one embodiment, the second wireless signaling indicates a portion of the first

time interval.

[98] In one embodiment, the first time interval is equal to a sum of a known time
interval and an offset value. The offset value is positive; or the offset value is negative.

The second wireless signaling indicates the offset value.

[99] In one embodiment, the second wireless signaling explicitly indicates the first

time interval.
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[100] In one embodiment, the second wireless signaling implicitly indicates the first

time interval.

[101] In one embodiment, the second wireless signaling includes a default value of the

first time interval.
[102] In one embodiment, the second wireless signaling is a high layer signaling.
[103] In one embodiment, the second wireless signaling is a physical layer signaling.

[104] In one embodiment, the second wireless signaling is a Medium Access Control

(MAC) signaling.

[105] In one embodiment, the second wireless signaling is a Wireless Resource

Control (RRC) signaling.

[106] In one embodiment, the second wireless signaling is a Downlink Control

Information (DCI).

[107] In one embodiment, the second wireless signaling is transmitted through a

Downlink Shared Channel (DL-SCH).

[108] In one embodiment of the method for wireless communication in a user
equipment, the first wireless signal is used to determine whether the second wireless

signal is transmitted or not.

[109] In one embodiment, the first wireless signal is used by a Transmission
Reception Point (TRP) to determine whether the second wireless signal is transmitted

or not.

[110] In one embodiment, the first wireless signal is used by a Transmission
Reception Point (TRP) to determine whether the second wireless signal is transmitted

or not.

[111] In one embodiment, whether the second wireless signal is transmitted or not is

determined by a base station performing correlation on the first wireless signal.

[112] In one embodiment, when the associated peak of the first wireless signal after
performing correlation exceeds a given threshold, the base station determines that the

second wireless signal is transmitted.

[113]In one embodiment of the method for wireless communication in a user

equipment, the first sequence belongs to a target sequence set; the first wireless signal
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occupies a target time-frequency resource; at least one of an index of the first
sequence in the target sequence set, a location of the target time-frequency resource in
time domain, a location of the target time-frequency resource in frequency domain, or
a correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources.
[114] In one embodiment, the target sequence set only includes the first sequence.

[115] In one embodiment, the target sequence set includes the first sequence and a

sequence other than the first sequence.
[116] In one embodiment, any one of the target sequence sets is a ZC sequence.

[117] In one embodiment, the target time-frequency resource is continuous in time

domain.

[118] In one embodiment, the target time-frequency resource is discrete in time

domain.

[119] In one embodiment, the target time-frequency resource is continuous in

frequency domain.

[120] In one embodiment, the target time-frequency resource is discrete in frequency

domain.

[121] In one embodiment, the target time-frequency resource is packet hopping in

frequency domain.

[122] In one embodiment, the target time-frequency resource is two-stage packet

hopping in frequency domain.

[123] In one embodiment, the index of the first sequence in the target sequence set is
an index for which the sequences in the target sequence set are sorted by a specific

order.

[124] In one embodiment, the location of the target time-frequency resource in time

domain refers to a subframe number occupied by the target time-frequency resource.
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[125] In one embodiment, the location of the target time-frequency resource in time
domain refers to a wireless frame number occupied by the target time-frequency

resource.

[126] In one embodiment, the location of the target time-frequency resource in time

domain refers to a slot number occupied by the target time-frequency resource.

[127] In one embodiment, the location of the target time-frequency resource in
frequency domain refers to an index of a PRB occupied by the target time-frequency

resource.

[128] In one embodiment, the location of the target time-frequency resource in
frequency domain refers to an absolute frequency of the target time-frequency

resource.

[129] In one embodiment, the corresponding relationship between the location of the
target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain refers to a frequency hopping pattern in

the target time-frequency resource.

[130] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used by the UE to determine the first wireless resource out of the

J candidate wireless resources.

[131] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used by the base station to determine the first wireless resource

out of the J candidate wireless resources.

[132] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a

location of the target time-frequency resource in frequency domain, or a
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correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources through a pre-determined mapping relationship

[133] In one embodiment, the first wireless resource is determined by using the

following formula in the J candidate wireless resources:
[134] Iresource=(Ipreamble+ITA)mod Nresource

[135] wherein, Iresource is an index of the first wireless resource in the J candidate
wireless resources, Nresource=J is the quantity of the candidate wireless resources,
Ipreamble represents an index of the first sequence, and ITA representative an index

of the target time interval range in the P time interval ranges.

[136] The present disclosure provides a method for wireless communication in a base

station, comprising:
[137] receiving a first wireless signal; and
[138] receiving a second wireless signal;

[139] wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to

determine the first wireless resource out of the J candidate wireless resources.

[140] In one embodiment of the method for wireless communication in a base station,
the J candidate wireless resource(s) correspond(s) to P time interval range(s); any two
time interval ranges of the P time interval ranges do not overlap; the P is a positive
integer; the first time interval belongs to a target time interval range; the target time
interval range is a time interval range of the P time interval ranges; the target time

interval range corresponds to K candidate wireless resource(s) out of the J candidate
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wireless resources; the first wireless resource is one of the K candidate wireless

resource(s); the K is a positive integer smaller than or equal to the J.

[141] In one embodiment of the method for wireless communication in a base station,

the method further comprises:
[142] transmitting a first signaling;

[143] wherein the first wireless signaling is used to determine Q wireless resource
pool(s); the Q is a positive integer; each candidate wireless resource of the J candidate

wireless resources belongs to one of the Q wireless resource pool(s).

[144] In one embodiment of the method for wireless communication in a base station,
the K candidate wireless resource(s) belongs(belong) to a first wireless resource pool
the first wireless resource pool is one of the Q wireless resource pool(s); the first time
interval is used to determine the first wireless resource pool out of the Q wireless

resource pool(s).

[145] In one embodiment of the method for wireless communication in a base station,

the method further comprises:
[146] transmitting a second wireless signaling;

[147] wherein the second wireless signaling is used to determine the first time

interval.

[148] In one embodiment of the method for wireless communication in a base station,
the first wireless signal is used to determine whether the second wireless signal is

transmitted or not.

[149] In one embodiment of the method for wireless communication in a base station,
the first sequence belongs to a target sequence set; the first wireless signal occupies a
target time-frequency resource; at least one of an index of the first sequence in the
target sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources.
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[150] The present disclosure provides a user equipment for wireless communication,

comprising:
[151] a first processor transmitting a first wireless signal; and
[152] a first transmitter transmitting a second wireless signal;

[153] wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to

determine the first wireless resource out of the J candidate wireless resources.

[154] In one embodiment of the user equipment for wireless communication, the J
candidate wireless resource(s) correspond(s) to P time interval range(s); any two time
interval ranges of the P time interval ranges do not overlap; the P is a positive integer;
the first time interval belongs to a target time interval range; the target time interval
range is a time interval range of the P time interval ranges; the target time interval
range corresponds to K candidate wireless resource(s) out of the J candidate wireless
resources; the first wireless resource is one of the K candidate wireless resource(s);

the K is a positive integer smaller than or equal to the J.

[155] In one embodiment of the user equipment for wireless communication, the first
processor receives a first signaling; wherein the first wireless signaling is used to
determine Q wireless resource pool(s); the Q is a positive integer; each candidate
wireless resource of the J candidate wireless resources belongs to one of the Q

wireless resource pool(s).

[156] In one embodiment of the user equipment for wireless communication, the K
candidate wireless resource(s) belongs(belong) to a first wireless resource pool the
first wireless resource pool is one of the Q wireless resource pool(s); the first time
interval is used to determine the first wireless resource pool out of the Q wireless

resource pool(s).
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[157] In one embodiment of the user equipment for wireless communication, the first
processor further receives a second wireless signaling; wherein the second wireless

signaling is used to determine the first time interval.

[158] In one embodiment of the user equipment for wireless communication, the first
wireless signal is used to determine whether the second wireless signal is transmitted

or not.

[159] In one embodiment of the user equipment for wireless communication, the first
sequence belongs to a target sequence set; the first wireless signal occupies a target
time-frequency resource; at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources.

[160] The present disclosure provides a base station for wireless communication,

comprising:
[161] a second processor transmitting a first wireless signal; and
[162] a first receiver transmitting a second wireless signal;

[163] wherein the first wireless signal is generated by a first sequence; the first
wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time
instant is a starting time instant at which a transmitter of the first wireless signal
transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;
the first time instant is earlier than the second time instant; the second wireless signal
occupies a first wireless resource; the first wireless resource is one of J candidate
wireless resources; the J is a positive integer; the first time interval is used to

determine the first wireless resource out of the J candidate wireless resources.

[164] In one embodiment of the base station for wireless communication, the J
candidate wireless resource(s) correspond(s) to P time interval range(s); any two time

interval ranges of the P time interval ranges do not overlap; the P is a positive integer;
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the first time interval belongs to a target time interval range; the target time interval
range is a time interval range of the P time interval ranges; the target time interval
range corresponds to K candidate wireless resource(s) out of the J candidate wireless
resources; the first wireless resource is one of the K candidate wireless resource(s);

the K is a positive integer smaller than or equal to the J.

[165] In one embodiment of the base station for wireless communication, the second
processor transmits a first signaling; wherein the first wireless signaling is used to
determine Q wireless resource pool(s); the Q is a positive integer; each candidate
wireless resource of the J candidate wireless resources belongs to one of the Q

wireless resource pool(s).

[166] In one embodiment of the base station for wireless communication, the K
candidate wireless resource(s) belongs(belong) to a first wireless resource pool the
first wireless resource pool is one of the Q wireless resource pool(s); the first time
interval is used to determine the first wireless resource pool out of the Q wireless

resource pool(s).

[167] In one embodiment of the base station for wireless communication, the second
processor further transmits a second wireless signaling; wherein the second wireless

signaling is used to determine the first time interval.

[168] In one embodiment of the base station for wireless communication, the first
wireless signal is used to determine whether the second wireless signal is transmitted

or not.

[169] In one embodiment of the base station for wireless communication, the first
sequence belongs to a target sequence set; the first wireless signal occupies a target
time-frequency resource; at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources.

[170] Compared with the prior art, the present disclosure has the following technical

advantages.

17

190



[171] In the case of a preamble transmission collision, it is possible that the base
station side can still correctly receive and decode the uplink data, thereby improving

the capacity of the entire system.

[172] The ambiguity of uplink transmission between multiple uplink receiving nodes
is avoided, thereby improving link performance, reducing false alarm probability, and

reducing receiver complexity.
BRIEF DESCRIPTION OF THE DRAWINGS

[173] Other features, objects, and advantages of the present disclosure will become

more apparent from the detailed description of the accompanying drawings.

[174] FIG. 1 shows a wireless signal transmission flow diagram according to

one embodiment of the present disclosure.

[175] FIG. 2is a schematic diagram showing a relationship between a first wireless
signal and a second wireless signal according to one embodiment of the present

disclosure.

[176] FIG. 3 is a schematic diagram showing a relationship between a first time
interval and a target time interval according to one embodiment of the present

disclosure.

[177] FIG. 4 is a schematic diagram showing a relationship between a first wireless
resource and a first wireless resource pool according to one embodiment of the

present disclosure.

[178] FIG. 5 is a schematic diagram showing a relationship between a first wireless
signal and a first wireless resource according to one embodiment of the present

disclosure.

[179] FIG. 6 is a block diagram showing the structure of a processing device in a

user equipment (UE) according to one embodiment of the present disclosure.

[180] FIG. 7 is a block diagram showing the structure of a processing device in a

base station according to one embodiment of the present disclosure.

[181] FIG. 8 shows a flow chart of first information, second information and a first

signal according to one embodiment of the present disclosure.

[182] FIG. 9 shows a schematic diagram of a network architecture according to one
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embodiment of the present disclosure.

[183] FIG. 10 is a schematic diagram showing a wireless protocol architecture of a

user plane and a control plane according to one embodiment of the present disclosure.

[184] FIG. 11 shows a schematic diagram of a first communication node and a
second communication node in according to one embodiment of the present

disclosure.
DESCRIPTION OF THE EMBODIMENTS

[185] The technical solutions of the present disclosure will be further described in
detail below with reference to the accompanying drawings. It should be noted that the
features of the embodiments and the embodiments of the present disclosure may be

combined with each other without conflict.
[186] Embodiment 1

[187] Embodiment 1 shows a wireless signal transmission flow diagram, as
shown in FIG. 1. In FIG. 1, the base station N1 is a maintenance base station of the

serving cell of the UE U2.

[188] For the base station N1, the first wireless signal is received in Step S11, the
second wireless signaling is transmitted in Step S12, the first wireless signaling is

transmitted in Step S13, and the second wireless signal is received in Step S14.

[189] For UE U2, the first wireless signal is transmitted in Step S21, the second
wireless signaling is received in Step S22, the first wireless signaling is received in

Step S23, and the second wireless signal is transmitted in Step S24.

[190] In Embodiment 1, the first wireless signal is generated by a first sequence;
the first wireless signal is used to determine a first time interval by the base station N1;
the first time interval is a time interval between a first time instant and a second time
instant; the first time instant is a starting time instant at which a transmitter of the first
wireless signal transmits the first wireless signal; the second time instant is a starting
time instant at which a transmitter of the second wireless signal transmits the second
wireless signal; the first time instant is earlier than the second time instant. The
second wireless signal occupies a first wireless resource; the first wireless resource is
one of J candidate wireless resources; the J is a positive integer; the first time interval

is used to determine the first wireless resource out of the J candidate wireless
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resources by the base station N1 and UE U2. The first wireless signaling is used to
determine Q wireless resource pool(s) by UE U2; the Q is a positive integer. The

second wireless signaling is used to determine the first time interval by UE U2.

[191] In one embodiment, the J candidate wireless resources correspond to P time
interval ranges; any two time interval ranges of the P time interval ranges do not
overlap; the P is a positive integer. The first time interval belongs to a target time
interval range; the target time interval range is a time interval range of the P time
interval ranges; the target time interval range corresponds to K candidate wireless
resource(s) out of the J candidate wireless resources; the first wireless resource is one
of the K candidate wireless resource(s); the K is a positive integer smaller than or

equal to the J.

[192] 1In one embodiment, each candidate wireless resource of the J candidate

wireless resources belongs to one of the Q wireless resource pool(s).

[193] In one embodiment, each candidate wireless resource of the J candidate
wireless resources belongs to one of the Q wireless resource pool(s). The K candidate
wireless resource(s) belongs(belong) to a first wireless resource pool the first wireless
resource pool is one of the Q wireless resource pool(s); the first time interval is used

to determine the first wireless resource pool out of the Q wireless resource pool(s).

[194] In one embodiment, the first wireless signal is used to determine whether the

second wireless signal is transmitted or not.

[195] In one embodiment, the first sequence belongs to a target sequence set; the
first wireless signal occupies a target time-frequency resource; at least one of an index
of the first sequence in the target sequence set, a location of the target time-frequency
resource in time domain, a location of the target time-frequency resource in frequency
domain, or a correspondence relationship between the location of the target
time-frequency resource in time domain and the location of the target time-frequency
resource in frequency domain is used to determine the first wireless resource out of

the J candidate wireless resources.

[196] In one embodiment, the first time interval is determined by the base station

N1 performing correlation on the first wireless signal.

[197] In one embodiment, the first time interval determines the first wireless

resource in the J candidate wireless resources by using a pre-determined mapping
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relationship.

[198] 1In one embodiment, the first wireless signaling explicitly indicates the Q

wireless resource pool(s).
[199] In one embodiment, the first wireless signaling is a high layer signaling.
[200] 1In one embodiment, the first wireless signaling is a physical layer signaling.

[201] 1In one embodiment, the first wireless signaling is a Wireless Resource

Control (RRC) signaling.
[202] In one embodiment, the first wireless signaling is cell-specific signaling.
[203] In one embodiment, the first wireless signaling is UE-specific signaling.

[204] In one embodiment, the second wireless signaling indicates a portion of the

first time interval.

[205] In one embodiment, the first time interval is equal to a sum of a known time
interval and an offset value. The offset value is positive; or the offset value is negative.

The second wireless signaling indicates the offset value.

[206] In one embodiment, the second wireless signaling explicitly indicates the first

time interval.

[207] In one embodiment, the second wireless signaling is a Medium Access Control
(MAC) signaling.

[208] In one embodiment, the second wireless signaling is a Radio Resource Control
(RRC) signaling.

[209] Embodiment 2

[210] Embodiment 2 shows relationship between a first wireless signal and a
second wireless signal, as shown in FIG. 2. In FIG. 2, the horizontal axis represents

time, the rectangle filled by slashes represents the first wireless signal, and the

rectangle filled by cross-lines represents the second wireless signal.

[211] In Embodiment 2, the first wireless signal is generated by a first sequence; the
first wireless signal is used to determine a first time interval; the first time interval is a
time interval between a first time instant and a second time instant; the first time

instant is a starting time instant at which a transmitter of the first wireless signal
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transmits the first wireless signal; the second time instant is a starting time instant at
which a transmitter of the second wireless signal transmits the second wireless signal;

the first time instant is earlier than the second time instant.

[212] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Random Access Channel (RACH).

[213] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Physical Random Access Channel (PRACH).

[214] In one embodiment, the transmission channel corresponding to the first wireless

signal is a Narrow band Physical Random Access Channel (NPRACH).

[215] In one embodiment, the first wireless signal is a signal generated based on a

preamble sequence.

[216] In one embodiment, a transmission channel corresponding to the second

wireless signal is an Uplink Shared Channel (UL-SCH).

[217] In one embodiment, a physical channel corresponding to the second wireless

signal is a Physical Uplink Shared Channel (PUSCH).

[218] In one embodiment, a physical channel corresponding to the second wireless

signal is a Narrow band Physical Uplink Shared Channel (NPUSCH).

[219] In one embodiment, the second wireless signal carries Scheduling Request (SR)

information.

[220] In one embodiment, the receiver of the first wireless signal and the receiver of

the second wireless signal are the same.

[221] In one embodiment, the receiver of the first wireless signal and the receiver of

the second wireless signal are different.
[222] Embodiment 3

[223] Embodiment 3 illustrates a relationship between the first time interval and the
target time interval, as shown in FIG. 3. In FIG. 3, the horizontal axis represents time,
the unfilled rectangle represents one time interval range in P time interval ranges, and

the rectangle filled by slashes represents the target interval range.

[224] In Embodiment 3, any two time interval ranges of the P time interval ranges do

not overlap; the P is a positive integer. The first time interval belongs to a target time
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interval range; the target time interval range is a time interval range of the P time

interval ranges.

[225] In one embodiment, one time interval range refers to a continuous range of one

time interval.

[226] In one embodiment, the phrase that any two time interval ranges of the P time
interval ranges do not overlap refers to no time interval belongs to two the time

interval ranges.

[227] In one embodiment, the interval lengths of any two time interval ranges of the P

time interval ranges are the same.

[228] In one embodiment, the interval lengths of two time interval ranges of the P

time interval ranges are different.

[229] In one embodiment, the P is equal to 2.

[230] In one embodiment, the P is a positive integer greater than 2.
[231] In one embodiment, the P is predefined.

[232] In one embodiment, the P is configured through a network.
[233] In one embodiment, the first time interval is a positive number.
[234] In one embodiment, the first time interval is a negative number.

[235] In one embodiment, the first time interval comprises a difference between a
positive integer number of Orthogonal Frequency Division Multiplexing (OFDM)
symbols and a Timing Advance (TA).

[236] Embodiment 4

[237] Embodiment 4 illustrates a relationship between a first wireless resource and a
first wireless resource pool, as shown in FIG. 4. In FIG. 4, the thick-line rectangle
represents one wireless resource pool of the Q wireless resource pool(s), the thin-line
rectangle represents one alternative wireless resource of the J alternative wireless
resources, and the thin-line rectangle filled by slashes represents the first wireless

resource.

[238] In Embodiment 4, each candidate wireless resource of the J candidate wireless

resources belongs to one of the Q wireless resource pool(s); the first wireless resource
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is one of J candidate wireless resources; the J is a positive integer; the first wireless
resource pool is one of the Q wireless resource pool(s); the first wireless resource

belongs to the first wireless resource pool.

[239] In one embodiment, the wireless resource pool includes a positive integer

number of Physical Resource Blocks (PRB) in frequency domain.

[240] In one embodiment, the wireless resource pool includes a positive integer

number of Resource Block Groups (RBG) in frequency domain.

[241] In one embodiment, the numbers of the wireless resource elements in any two

wireless resource pools of the Q wireless resource pools are the same.

[242] In one embodiment, the numbers of the wireless resource elements in two

wireless resource pools of the Q wireless resource pools are different.
[243] In one embodiment, the J is greater than the Q.

[244] In one embodiment, the J is less than the Q.

[245] In one embodiment, the J is equal to the Q.

[246] In one embodiment, the J is equal to the Q, and the J candidate wireless

resources belong to the Q wireless resource pools.

[247] In one embodiment, the J is equal to the Q, and the J candidate wireless
resources belong to the Q wireless resource pools. The J candidate wireless resources

are the Q wireless resource pools.
[248] Embodiment 5

[249] Embodiment 5 illustrates a relationship between a first wireless signal and a
first wireless resource, as shown in FIG. 5. In FIG. 5, the horizontal axis represents
time and the vertical axis represents frequency, all the thin-line boxes filled with
slashes constitute the target time-frequency resources, the unfilled thick-line box
represents one of the J alternative wireless resources, and the thick-line box filled with

cross lines represents the first wireless resource.

[250] In Embodiment 5, the first wireless signal is generated by a first sequence, the
second wireless signal occupies the first wireless resource; the first wireless resource
is one of J candidate wireless resources; the J is a positive integer; the first wireless

signal is used to determine whether the second wireless signal is transmitted or not.
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The first sequence belongs to a target sequence set; the first wireless signal occupies a
target time-frequency resource; at least one of an index of the first sequence in the
target sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources.

[251] In one embodiment, whether the second wireless signal is transmitted or not is

determined by a base station performing correlation on the first wireless signal.

[252] In one embodiment, when the associated peak of the first wireless signal after
performing correlation exceeds a given threshold, the base station determines that the

second wireless signal is transmitted.
[253] In one embodiment, the target sequence set only includes the first sequence.

[254] In one embodiment, the target sequence set includes the first sequence and a

sequence other than the first sequence.
[255] In one embodiment, any one of the target sequence sets is a ZC sequence.

[256] In one embodiment, the target time-frequency resource is continuous in time

domain.

[257] In one embodiment, the target time-frequency resource is discrete in time

domain.

[258] In one embodiment, the target time-frequency resource is continuous in

frequency domain.

[259] In one embodiment, the target time-frequency resource is discrete in frequency

domain.

[260] In one embodiment, the target time-frequency resource is packet hopping in

frequency domain.

[261] In one embodiment, the target time-frequency resource is two-stage packet

hopping in frequency domain.
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[262] In one embodiment, the index of the first sequence in the target sequence set is
an index for which the sequences in the target sequence set are sorted by a specific

order.

[263] In one embodiment, the corresponding relationship between the location of the
target time-frequency resource in time domain and the location of the target
time-frequency resource in frequency domain refers to a frequency hopping pattern in

the target time-frequency resource.

[264] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used by the UE to determine the first wireless resource out of the

J candidate wireless resources.

[265] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used by the base station to determine the first wireless resource

out of the J candidate wireless resources.

[266] In one embodiment, at least one of an index of the first sequence in the target
sequence set, a location of the target time-frequency resource in time domain, a
location of the target time-frequency resource in frequency domain, or a
correspondence relationship between the location of the target time-frequency
resource in time domain and the location of the target time-frequency resource in
frequency domain is used to determine the first wireless resource out of the J

candidate wireless resources through a pre-determined mapping relationship

[267] In one embodiment, the first wireless resource is determined by using the

following formula in the J candidate wireless resources:

[268] Iresource=(Ipreamble+ITA)mod Nresource
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[269] wherein, Iresource is an index of the first wireless resource in the J candidate
wireless resources, Nresource=J is the quantity of the candidate wireless resources,
Ipreamble represents an index of the first sequence, and ITA representative an index

of the target time interval range in the P time interval ranges.
[270] Embodiment 6

[271] Embodiment 6 illustrates a block diagram showing the structure of a processing
device in a user equipment (UE), as shown in FIG. 6. In FIG. 6, the user equipment
processor 100 includes a first processor 101 and a first transmitter 102. The first
processor 101 includes the transmitter/receiver 1156 (including the antenna 1160), the
receiving processor 1152, the transmitting processor 1155 and the controller/processor
1190 in FIG. 11 of the present disclosure; the first transmitter 102 includes the
transmitter/receiver 1156 (including the antenna 1160), the transmit processor 1155

and the controller/processor 1190 in FIG. 11 of the present disclosure are included.

[272] In Embodiment 6, the first processor 101 transmits a first wireless signal and the
first transmitter 102 transmits a second wireless signal. The first wireless signal is
generated by a first sequence; the first wireless signal is used to determine a first time
interval; the first time interval is a time interval between a first time instant and a
second time instant; the first time instant is a starting time instant at which a
transmitter of the first wireless signal transmits the first wireless signal; the second
time instant is a starting time instant at which a transmitter of the second wireless
signal transmits the second wireless signal; the first time instant is earlier than the
second time instant. The second wireless signal occupies a first wireless resource; the
first wireless resource is one of J candidate wireless resources; the J is a positive
integer; the first time interval is used determine the first wireless resource out of the J
candidate wireless resources. The first processor 101 further receives a first wireless

signaling and a second wireless signaling.

[273] In one embodiment, the J candidate wireless resources correspond to P time
interval ranges; any two time interval ranges of the P time interval ranges do not
overlap; the P is a positive integer. The first time interval belongs to a target time
interval range; the target time interval range is a time interval range of the P time
interval ranges; the target time interval range corresponds to K candidate wireless

resource(s) out of the J candidate wireless resources; the first wireless resource is one
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of the K candidate wireless resource(s); the K is a positive integer smaller than or

equal to the J.

[274] In one embodiment, the first wireless signaling is used to determine Q wireless
resource pool(s); the Q is a positive integer;, each candidate wireless resource of the J

candidate wireless resources belongs to one of the Q wireless resource pool(s).

[275] In one embodiment, the first wireless signaling is used to determine Q wireless
resource pool(s); the Q is a positive integer; each candidate wireless resource of the J
candidate wireless resources belongs to one of the Q wireless resource pool(s). The K
candidate wireless resource(s) belongs(belong) to a first wireless resource pool the
first wireless resource pool is one of the Q wireless resource pool(s); the first time
interval is used to determine the first wireless resource pool out of the Q wireless

resource pool(s).

[276] In one embodiment, the second wireless signaling is used to determine the first

time interval.

[277] In one embodiment, the first wireless signal is used to determine whether the

second wireless signal is transmitted or not.

[278] In one embodiment, the first sequence belongs to a target sequence set; the first
wireless signal occupies a target time-frequency resource; at least one of an index of
the first sequence in the target sequence set, a location of the target time-frequency
resource in time domain, a location of the target time-frequency resource in frequency
domain, or a correspondence relationship between the location of the target
time-frequency resource in time domain and the location of the target time-frequency
resource in frequency domain is used to determine the first wireless resource out of

the J candidate wireless resources.
[279] Embodiment 7

[280] Embodiment 7 illustrates a block diagram showing the structure of a processing
device in a base station, as shown in FIG. 7. In FIG. 7, The base station processing
device 200 includes a second processor 201 and a first receiver 202. The second
processor 201 includes the transmitter/receiver 1116 (including the antenna 1120), the
transmitting processor 1115, the receiving processor 1112 and the controller/processor

1140 in FIG. 11 of the present disclosure; The first receiver 202 includes the
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transmitter/receiver 1116 (including the antenna 1120), the receiving processor 1112

and the controller/processor 1140 in the FIG. 11 of the present disclosure.

[281] In Embodiment, the second processor 201 receives the first wireless signal and
the first receiver 202 receives the second wireless signal. The first wireless signal is
generated by a first sequence; the first wireless signal is used to determine a first time
interval; the first time interval is a time interval between a first time instant and a
second time instant; the first time instant is a starting time instant at which a
transmitter of the first wireless signal transmits the first wireless signal; the second
time instant is a starting time instant at which a transmitter of the second wireless
signal transmits the second wireless signal; the first time instant is earlier than the
second time instant. The second wireless signal occupies a first wireless resource; the
first wireless resource is one of J candidate wireless resources; the J is a positive
integer; the first time interval is used determine the first wireless resource out of the J
candidate wireless resources. The second processor 201 further transmits the first

wireless signaling and the second wireless signaling.

[282] In one embodiment, the J candidate wireless resources correspond to P time
interval ranges; any two time interval ranges of the P time interval ranges do not
overlap; the P is a positive integer greater than 1. The first time interval belongs to a
target time interval range; the target time interval range is a time interval range of the
P time interval ranges; the target time interval range corresponds to K candidate
wireless resource(s) out of the J candidate wireless resources; the first wireless
resource is one of the K candidate wireless resource(s); the K is a positive integer

smaller than or equal to the J.

[283] In one embodiment, the second processor receives a first signaling; wherein
the first wireless signaling is used to determine Q wireless resource pool(s); the Q is a
positive integer; each candidate wireless resource of the J candidate wireless

resources belongs to one of the Q wireless resource pool(s).

[284] In one embodiment, the second processor receives a first signaling, wherein
the first wireless signaling is used to determine Q wireless resource pool(s); the Qis a
positive integer; each candidate wireless resource of the J candidate wireless
resources belongs to one of the Q wireless resource pool(s). The K candidate wireless

resource(s) belongs(belong) to a first wireless resource pool the first wireless resource

29

202



pool is one of the Q wireless resource pool(s);, the first time interval is used to

determine the first wireless resource pool out of the Q wireless resource pool(s).

[285] In one embodiment, the second wireless signaling is used to determine the

first time interval.

[286] In one embodiment, the first wireless signal is used to determine whether the

second wireless signal is transmitted or not.

[287] In one embodiment, the first sequence belongs to a target sequence set; the
first wireless signal occupies a target time-frequency resource; at least one of an index
of the first sequence in the target sequence set, a location of the target time-frequency
resource in time domain, a location of the target time-frequency resource in frequency
domain, or a correspondence relationship between the location of the target
time-frequency resource in time domain and the location of the target time-frequency
resource in frequency domain is used to determine the first wireless resource out of

the J candidate wireless resources.
[288] Embodiment 8

[289] Embodiment 8 illustrates a flow chart of first information, second
information and first signal according to one embodiment of the present disclosure, as
shown in FIG. 8. In FIG. 8, each block represents a step, and it is particularly
emphasized that the order of the various blocks in the figure does not represent a

temporal relationship between the steps shown.

[290] In Embodiment 8, the user equipment in this disclosure transmits a first
wireless signal in Step 801, and transmits a second wireless signal in Step 802,
wherein the first wireless signal is generated by a first sequence; the first wireless
signal is used to determine a first time interval; the first time interval is a time interval
between a first time instant and a second time instant; the first time instant is a starting
time instant at which a transmitter of the first wireless signal transmits the first
wireless signal; the second time instant is a starting time instant at which a transmitter
of the second wireless signal transmits the second wireless signal; the first time
instant is earlier than the second time instant; the second wireless signal occupies a
first wireless resource; the first wireless resource is one of J candidate wireless
resources; the J is a positive integer; the first time interval is used determine the first

wireless resource out of the J candidate wireless resources.
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[291] Embodiment 9

[292] Embodiment 9 illustrates a schematic diagram of a network architecture
according to one embodiment of the present disclosure, as shown in FIG. 9. FIG. 9
illustrates a network structure 900 of NR 5G, long-term evolution (LTE) and
long-term evolution advanced (LTE-A) systems. The network architecture 900 of NR
5G or LTE may be referred to as an evolve packet system (EPS) 900. The EPS 900
may include one or more UEs 901, an NG-RAN 902, an Evolved Packet Core
(EPC)/5G-Core Network(5G-CN) 910, a home subscriber server (HSS) 920 and an
internet service 930. The EPS 900 may be interconnected with other access networks,
but for the sake of simplicity, these entities/interfaces are not shown. As shown in the
figure, the EPS provides packet switching services. Those skilled in the art would
readily appreciate that the various concepts presented throughout this disclosure can
be extended to networks or other cellular networks that provide circuit switching
services. The NG-RAN comprises an NR Node B (gNB) 903 and other gNBs 904.
The gNB 903 provides user and control plane protocol terminations for the UE 901.
The gNB 903 can be connected to other gNBs 904 via an Xn interface (e.g., a
backhaul). The gNB 903 may also be referred to as a base station, a base transceiver
station, a wireless base station, a wireless transceiver, a transceiver function, a basic
service set (BSS), an extended service set (ESS), a transmission and reception point
(TRP), or some other suitable terminology. In an NTN network, the gNB 903 may be
a satellite or a terrestrial base station relayed by satellite. The gNB 903 provides the
UE901 with an access point to the EPC/5G-CN 910. In the embodiment, the UE901
comprises cellular telephones, smart phones, Session Initiation Protocol (SIP) phones,
laptop computers, personal digital assistants (PDAs), satellite wireless, non-ground
base station communications, satellite mobile communications, global positioning
systems (GPSs), multimedia devices, video devices, digital audio player (e.g. MP3
players), cameras, game consoles, drones, aircrafts, narrowband physical network
devices, machine type communication devices, land vehicles, automobiles, wearable
devices, or any other devices having similar functionality.. A person skilled in the art
may also refer to UE 901 as a mobile station, a subscriber station, a mobile unit, a
subscriber unit, a wireless unit, a remote unit, a mobile device, a wireless device, a
wireless communication device, a remote device, a mobile subscriber station, an

access terminal, a mobile terminal, a wireless terminal, remote terminal, handset, user
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agent, mobile client, client or some other suitable term. The gNB 903 is connected to
the EPC/5G-CN 910 through an S1/NG interface. The EPC/5G-CN 910 comprises
an MME/AMEF/UPF 911, other MMEs/AMFs/UPFs 914, a Service Gateway (S-GW)
912 and a Packet Date Network Gateway (P-GW) 913. The MME/AMF/UPF 911
isa control node that handles a signaling between the UE 901 and
the EPC/5G-CN 910. In general, the MME/AMF/UPF 911 provides bearer and
connection management. All User Internet Protocol (IP) packets are transmitted
through the S-GW 912, and the S-GW 912 itself is connected to the P-GW 913. The
P-GW 913 provides UE IP address allocation as well as other functions. The P-GW
913 is connected to the internet service 930. The internet service 930 includes an
operator-compatible internet protocol service, and may specifically include the
Internet, an intranet, an IP Multimedia Subsystem (IMS), and a PS streaming service

(PSS).

[293] In one embodiment, the UE 901 corresponds to the user equipment in the

present disclosure.
[294] In one embodiment, the UE 901 supports Grant-free transmission.

[295] In one embodiment, the gNB 903 corresponds to the base station in the present

disclosure.
[296] In one embodiment, the gNB 903 supports Grant-free transmission.
[297] Embodiment 10

[298] Embodiment 10 illustrates a schematic diagram showing a wireless protocol
architecture of a user plane and a control plane according to one embodiment of the
present disclosure, as shown in FIG. 10. FIG. 10 illustrates the embodiment of the
wireless protocol architecture for the user plane 1050 and the control plane 1000. FIG.
10 illustrates a wireless protocol architecture for the UE (UE, gNB or satellite or
aircraft in NTN) and the base station equipment (gNB, UE, or satellite or aircraft in
NTN), or for the control plane 1000 between two UEs in three layers: layer 1, layer 2
and layer 3. The Layer 1 (L1 layer) is the lowest layer and implements various signal
processing functions of the physical layer. The L1 layer will be referred to herein as
PHY 1001. The Layer 2 (L2 layer) 1005 is above PHY 1001 and is responsible for the
link between the UE and the gNB through PHY 1001. L2 layer 1005 comprises a
media access control (MAC) sub-layer 1002, a wireless link control (RLC) sub-layer
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1003 and a packet data convergence protocol (PDCP) sub-layer 1004, and these
sub-layers terminate at the base station. The PDCP sub-layer 1004 provides
multiplexing between different wireless bearers and logical channels. The PDCP
sublayer 1004 also provides security by encrypting a packet, and provides mobile
support for UE handover between base station devices. The RLC sublayer 1003
provides segmentation and reassembling of an upper layer data packet, retransmission
of a lost packets and reordering of a packet to compensate for the disordered reception
resulted from the hybrid automatic repeat request (HARQ). The MAC sublayer
1002 provides multiplexing between a logical channel and a transport channel. The
MAC sublayer 1002 is also responsible for allocating various wireless resources (i.e.,
resource blocks) in one cell between UEs. The MAC sublayer 1002 is also responsible
for HARQ operation. The Wireless Resource Control (RRC) sublayer 1006 in Layer 3
(L3 layer) in the control plane 1000 is responsible for obtaining wireless resources (i.e.
wireless bearers) and configuring the lower layer using an RRC signaling between the
base station and the UE. The wireless protocol architecture of the user plane 1050
includes Layer 1 (L1 layer) and Layer 2 (L.2 layer). For the physical layer 1051, the
PDCP sublayer 1054 in L2 layer 1055, the RLC sublayer 1053 in L2 layer 1055 and
the MAC sublayer 1052 in L2 layer 1055, the wireless protocol architecture for the
user equipment and the base station in the user plane 1050 is substantially the same as
that of the corresponding layers and sub-layers in the control plane 1000. However,
the PDCP sublayer 1054 also provides header compression for upper layer data
packets to reduce wireless transmission overhead. The L2 layer 1055 in the user plane
1050 further includes a Service Data Adaptation Protocol (SDAP) sublayer 1056. The
SDAP sublayer 1056 is responsible for mapping between QoS streams and Data
Wireless Bearers (DRBs) to support the diversity of services. Although not shown, the
user equipment may have several upper layers above the L2 layer 1055, including a
network layer (e.g., an IP layer) terminated at the P-GW on the network side and an
application layer (e.g., the remote UE, server, etc.) terminated at the other end of the

connection.

[299] In one embodiment, the wireless protocol architecture of FIG. 10 is

applicable to the user equipment in this disclosure.

[300] In one embodiment, the wireless protocol architecture of FIG. 10 is

applicable to the base station in this disclosure.
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[301] In one embodiment, the first wireless signal in the present disclosure is

generated in the RRC sublayer 1006.

—

[302] In one embodiment, the first wireless signal in the present disclosure

generated in the MAC sublayer 1002 or the MAC sublayer 1052.

S

[303] In one embodiment, the first wireless signal in the present disclosure is

generated in the PHY 1001 or PHY1051.

[304] In one embodiment, the second wireless signal in the present disclosure is

generated in the RRC sublayer 1006.

[305] In one embodiment, the second wireless signal in the present disclosure is

generated in the MAC sublayer 1002 or the MAC sublayer 1052.

[306] In one embodiment, the second wireless signal in the present disclosure is

generated in the PHY 1001 or PHY1051.

—

[307] In one embodiment, the first wireless signaling in the present disclosure

generated in the RRC sublayer 1006.

S

—

[308] In one embodiment, the first wireless signaling in the present disclosure is

generated in the MAC sublayer 1002 or MAC sublayer 1052.

[309] In one embodiment, the first wireless signaling in the present disclosure is

generated in the PHY 1001 or PHY1051.

[310] In one embodiment, the second wireless signaling in the present disclosure is

generated in the RRC sublayer 1006.

[311] In one embodiment, the second wireless signaling in the present disclosure is

generated in the MAC sublayer 1002 or MAC sublayer 1052.

[312] In one embodiment, the second wireless signaling in the present disclosure is

generated in the PHY 1001 or PHY1051.
[313] Embodiment 11

[314] Embodiment 11 illustrates a schematic diagram of a first communication node
and a second communication node in according to one embodiment of the present

disclosure, as shown in FIG. 11.
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[315] The user equipment (1150) comprises a controller/processor 1190, a data
source/buffer 1180, a receiving processor 1152, a receiver/transmitter 1156, a
transmitting processor 1155. The receiver/transmitter 1156 comprises an antennal 160.
The source/buffer 1180 provides an upper layer packet to the controller/processor
1190. The controller/processor 1190 provides header compression, encryption and
decryption, packet segmentation and reordering, and multiplexing between logical
and transport channels to implement L2 layer protocols and the upper layer protocols
for the user plane and the control plane. The upper layer packet may include data or
control information, such as DL-SCH, UL-SCH, or SL-SCH. The transmitting
processor 1155 implements various signal transmission processing functions for the
L1 layer (i.e., the physical layer), including encoding, interleaving, scrambling,
modulation, power control/allocation pre-coding, and generation of physical layer
control signaling. The receiving processor 1152 implements various signal receiving
processing functions for the L1 layer (i.e., the physical layer) including decoding,
deinterleaving, descrambling, demodulation, de-precoding and physical layer control
signaling extraction. The transmitter 1156 is configured to convert the baseband
signal provided by the transmitting processor 1155 into a radio frequency signal and
to transmit the radio frequency signal via the antenna 1160. The transmitter 1156 is
configured to convert the radio frequency signal received through the antenna 1160
into a baseband signal and provide the baseband signal to the receiving processor

1152.

[316] The base station (1110) comprises a controller/processor 1140, a data
source/buffer 1130, a receiving processor 1112, a transmitter/receiver 1116, a
transmitting processor 1115. The transmitter/receiver 1116 comprises an antennal 120.
The source/buffer 1130 provides an upper layer packet to the controller/processor
1130. The controller/processor 1140 provides header compression, encryption and
decryption, packet segmentation and reordering, and multiplexing between logical
and transport channels to implement L2 layer protocols for the user plane and the
control plane. The upper layer packet may include data or control information, such as
DL-SCH, UL-SCH, or SL-SCH. The transmitting processor 1115 implements various
signal transmission processing functions for the L1 layer (i.e., the physical layer),
including encoding, interleaving, scrambling, modulation, power control/allocation,

pre-coding, and generation of physical layer control signaling. The receiving
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processor 1112 implements various signal receiving processing functions for the L1
layer (i.e., the physical layer) including decoding, deinterleaving, descrambling,
demodulation, de-precoding and physical layer control signaling extraction. The
transmitter 1116 is configured to convert the baseband signal provided by the
transmitting processor 1115 into a radio frequency signal and to transmit the radio
frequency signal via the antenna 11620. The transmitter 1116 is configured to convert
the radio frequency signal received through the antenna 1120 into a baseband signal

and provide the baseband signal to the receiving processor 1112,

[317] In Downlink (DL) transmission, the upper layer packet, such as the higher
layer information included in the first wireless signaling and the second wireless
signaling in the present disclosure, is provided to the controller/processor 1140. The
controller/processor 1140 implements the functions of the L2 layer and the upper
layer. In DL, the controller/processor 1140 provides header compression, encryption,
packet segmentation and reordering, multiplexing between logical and transport
channels, and wireless resource allocation to the user equipment 1150 based on
various priority metrics. The controller/processor 1140 is also responsible for HARQ
operations, retransmission of lost packets, and signaling to the user equipment 1150.
For example, the higher layer information (if included) included in the first wireless
signaling and the second wireless signaling in the present disclosure are all generated
in the controller/processor 1140. The transmitting processor 1115 implements various
signal transmission processing functions for the L1 layer (i.e., the physical layer),
including encoding, interleaving, scrambling, modulation, power control/allocation,
pre-coding, and generation of physical layer control signaling. The generation of the
physical layer signals of the first wireless signaling and the second wireless signaling
in the present disclosure is completed by the transmitting processor 1115. The
generated modulation symbols are divided into parallel streams and each stream is
mapped to a corresponding multi-carrier subcarrier and/or multi-carrier symbol,
which is then mapped by the transmitting processor 1115 via the transmitter 1116 to
the antenna 1120 for transmission as a wireless frequency signal. At the receiving end,
each receiver 1156 receives a radio frequency signal through the respective antenna
1160. Each receiver 1156 recovers the baseband information modulated onto the radio
frequency carrier and provides the baseband information to the receive processor

1152. The receiving processor 1152 implements various signal receiving processing
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functions of the L1 layer. The signal receiving processing function includes but is not
limited to receiving the physical layer signals of the first wireless signaling and the
second wireless signaling in the present disclosure, and the like. Demodulation is
performed based on various modulation schemes (e.g., Binary Phase Shift Keying
(BPSK), Quadrature Phase Shift Keying (QPSK)) by multicarrier symbols in a
multicarrier symbol stream, and then de-scrambling, decoding and de-interleaving is
performed to recover data or control transmitted by the base station 1110 on the
physical channel. Then data and control signals are then provided to
controller/processor 1190. The controller/processor 1190 is responsible for the L2
layer and the upper layer. The controller/processor 1190 interprets the higher layer
information (if higher layer information is included) included in the first wireless
signaling and the second wireless signaling of the present disclosure. The
controller/processor can be associated with a memory 1180 that stores program codes

and data. Memory 1180 can be referred to as a computer readable medium.

[318] In Uplink (UL) transmission, the data source/buffer 1180 provides upper
layer data to the controller/processor 1190. The data source/buffer 1180 represents all
protocol layers for the L2 layer and the upper layer. The controller/processor 1190
provides header compression, encryption, packet segmentation and reordering, and
multiplexing between logical and transport channels to implement L2 layer protocols
for the user plane and the control plane through the wireless resource allocation based
on base station 1110. The controller/processor 1190 is also responsible for HARQ
operations, retransmission of lost packets, and signaling to the base station 1110. The
first wireless signal of the present disclosure is generated at the controller/processor
1190 and the second wireless signal is generated at the data source/buffer 1180. The
transmitting processor 1155 implements various signal transmission processing
functions for the L1 layer (i.e., the physical layer). The physical layer signal of the
first wireless signal and the physical layer signal of the second wireless signal of the
present disclosure are generated at the transmitting processor 1155. The signal
transmission processing functions include encoding and interleaving to facilitate
forward error correction (FEC) at the UE 1150 and to modulate the baseband signal
based on various modulation schemes (e.g., binary phase shift keying (BPSK),
quadrature phase shift keying (QPSK)). The modulation symbols are divided into

parallel streams and each stream is mapped to a corresponding multi-carrier
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sub-carrier and/or multi-carrier symbol, which is then mapped by the transmitting
processor 1155 via the transmitter 1156 to the antenna 1160 for transmission in the
form of a wireless frequency signal. The receiver 1116 receives the radio frequency
signal through the respective antenna 1120. Each receiver 1116 recovers the baseband
information modulated onto the wireless frequency carrier and provides the baseband
information to the receive processor 1112. The receiving processor 1112 implements
various signal receiving processing functions for the L1 layer (i.e., the physical layer),
including receiving the physical layer signals of the first wireless signal and the
second wireless signal of the present disclosure. The signal reception processing
function includes acquiring a multi-carrier symbol stream, and then performing
demodulation for the multi-carrier symbols in the multi-carrier symbol stream based
on various modulation schemes (for example, binary phase shift keying (BPSK),
quadrature phase shift keying (QPSK)). The decoding and deinterleaving are then
performed to recover the data and/or control signals originally transmitted by the user
equipment 1150 on the physical channel. The data and/or control signals are then
provided to controller/processor 1140. The function of the 1.2 layer is implemented at
the controller/processor 1140, including the interpretation of the information carried
by the first wireless signal and the second wireless signal of the present disclosure.
The controller/processor can be associated with the buffer 1130 that stores program

codes and data. The buffer 1130 can be a computer readable medium.

[319] In one embodiment, the UE 1150 includes: at least one processor and at least
one memory. The at least one memory includes a computer program code. The at least
one memory and the computer program code are configured to use with the at least
one processor together. The UE450 at least: transmits a first wireless signal; and
transmits a second wireless signal; wherein the first wireless signal is generated by a
first sequence; the first wireless signal is used to determine a first time interval; the
first time interval is a time interval between a first time instant and a second time
instant; the first time instant is a starting time instant at which a transmitter of the first
wireless signal transmits the first wireless signal; the second time instant is a starting
time instant at which a transmitter of the second wireless signal transmits the second
wireless signal; the first time instant is earlier than the second time instant; the second

wireless signal occupies a first wireless resource; the first wireless resource is one of J
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candidate wireless resource(s); the J is a positive integer; the first time interval is used

determine the first wireless resource out of the J candidate wireless resources.

[320] In one embodiment, the UE 1150 includes: a memory storing a computer
readable instruction program that, when executed by at least one processor, performs
operations. The operations include: transmitting a first wireless signal; and
transmitting a second wireless signal; wherein the first wireless signal is generated by
a first sequence; the first wireless signal is used to determine a first time interval; the
first time interval is a time interval between a first time instant and a second time
instant; the first time instant is a starting time instant at which a transmitter of the first
wireless signal transmits the first wireless signal; the second time instant is a starting
time instant at which a transmitter of the second wireless signal transmits the second
wireless signal; the first time instant is earlier than the second time instant; the second
wireless signal occupies a first wireless resource; the first wireless resource is one of J
candidate wireless resource(s); the J is a positive integer; the first time interval is used

determine the first wireless resource out of the J candidate wireless resources.

[321] In one embodiment, the base station 1110 includes: at least one processor
and at least one memory. The at least one memory includes a computer program code.
The at least one memory and the computer program code are configured to use with
the at least one processor together. The base station 1110 at least: receives a first
wireless signal; and receives a second wireless signal; wherein the first wireless signal
is generated by a first sequence; the first wireless signal is used to determine a first
time interval; the first time interval is a time interval between a first time instant and a
second time instant; the first time instant is a starting time instant at which a
transmitter of the first wireless signal transmits the first wireless signal; the second
time instant is a starting time instant at which a transmitter of the second wireless
signal transmits the second wireless signal; the first time instant is earlier than the
second time instant; the second wireless signal occupies a first wireless resource; the
first wireless resource is one of J candidate wireless resource(s); the J is a positive
integer; the first time interval is used determine the first wireless resource out of the J

candidate wireless resources.

[322] In one embodiment, the base station 1110 includes: a memory storing a
computer readable instruction program that, when executed by at least one processor,

performs operations. The operations include: receiving a first wireless signal; and
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receiving a second wireless signal; wherein the first wireless signal is generated by a
first sequence; the first wireless signal is used to determine a first time interval; the
first time interval is a time interval between a first time instant and a second time
instant; the first time instant is a starting time instant at which a transmitter of the first
wireless signal transmits the first wireless signal; the second time instant is a starting
time instant at which a transmitter of the second wireless signal transmits the second
wireless signal; the first time instant is earlier than the second time instant; the second
wireless signal occupies a first wireless resource; the first wireless resource is one of J
candidate wireless resource(s); the J is a positive integer; the first time interval is used

determine the first wireless resource out of the J candidate wireless resources.

[323] In one embodiment, the transmitter 1156 (including the antenna 1160), the
transmit processor 1155 and the controller/processor 1190 are used to transmit the

first wireless signal in the present disclosure.

[324] In one embodiment, the transmitter 1156 (including the antenna 1160), the
transmit processor 1155 and the controller/processor 1190 are used to transmit the

second wireless signal in the present disclosure.

[325] In one embodiment, the transmitter 1156 (including the antenna 1160), the
transmit processor 1155 and the controller/processor 1190 are used to transmit the

first wireless signaling in the present disclosure.

[326] In one embodiment, the transmitter 1156 (including the antenna 1160), the
transmit processor 1155 and the controller/processor 1190 are used to transmit the

second wireless signaling in the present disclosure.

[327] In one embodiment, the transmitter 1116 (including the antenna 1120), the
transmit processor 1112 and the controller/processor 1140 are used to receive the first

wireless signal in the present disclosure.

[328] In one embodiment, the transmitter 1116 (including the antenna 1120), the
transmit processor 1112 and the controller/processor 1140 are used to receive the

second wireless signal in the present disclosure.

[329] In one embodiment, the transmitter 1116 (including the antenna 1120), the
transmit processor 1112 and the controller/processor 1140 are used to receive the first

wireless signaling in the present disclosure.
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[330] In one embodiment, the transmitter 1116 (including the antenna 1120), the
transmit processor 1112 and the controller/processor 1140 are used to receive the

second wireless signaling in the present disclosure.

[331] The ordinary skill in the art may understand that all or part of steps in the
above method may be implemented by instructing related hardware through a
program. The program may be stored in a computer readable storage medium, for
example Read-Only-Memory (ROM), hard disk or compact disc, etc. Optionally, all
or part of steps in the above embodiments also may be implemented by one or more
integrated circuits. Correspondingly, each module unit in the above embodiment may
be implemented in the form of hardware, or in the form of software function modules.
The present disclosure is not limited to any combination of hardware and software in
specific forms. The UE and terminal in the present disclosure include but are not
limited to unmanned aerial vehicles, communication modules on unmanned aerial
vehicles, telecontrolled aircrafts, aircrafts, diminutive airplanes, mobile phones, tablet
computers, notebooks, vehicle-mounted communication equipment, wireless sensor,
network cards, terminals for Internet of Things (IOT), RFID terminals, NB-IOT
terminals, Machine Type Communication (MTC) terminals, enhanced MTC (eMTC)
terminals, data cards, low-cost mobile phones, low-cost tablet computers, etc. The
base station in the present disclosure includes but is not limited to macro-cellular base
stations, micro-cellular base stations, home base stations, relay base station, gNB (NR
node B), Transmitter Receiver Point (TRP), and other wireless communication

equipment.

[332] The above are merely the preferred embodiments of the present disclosure
and are not intended to limit the scope of protection of the present disclosure. Any
modification, equivalent substitute and improvement made within the spirit and
principle of the present disclosure are intended to be included within the scope of

protection of the present disclosure.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Xiaobo ZHANG
Application No.: Unassigned Art Unit
Unassigned
Filed: Unassigned
Conf. No.: Unassigned
For METHOD AND DEVICE FOR WIRELESS
’ COMMUNICATION
Examiner:; Unassigned
Customer No.: 157297
Attorney Docket No.: 20170006-PCT-US-DA1

NOTIFICATION OF CERTIFIED COPY IN PARENT APPLICATION

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

Dear Sirs,

The above-referenced application is a continuation application and has a foreign priority claim.
The foreign priority claim was first made in the parent U.S. application.

Pursuant to MPEP 201.14(b)I1, the Applicant hereby notifies the U.S. Patent & Trademark Office
that a certified copy of the foreign priority application has been filed in the parent application (application
no. 16/517,678 filing date July 22, 2019). Accordingly, no additional certified copy of the foreign priority
application is required in the present application. The Applicant respectfully requests acknowledgment by
the examiner at the appropriate time of the foreign priority claim and the certified copy of the foreign

priority application using form PTOL-326.

If there are any questions regarding this matter, the Office is invited to contact the undersigned

attorney.

Dated this 12 day of November, 2020.

Respectfully submitted,

Xiaobo Zhang

By: /Xiaobo Zhang/
Xiaobo Zhang

11422 Turtleback Ln San Diego CA 92127
Email: patent@langbomobile.com
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ASSIGNMENT

THIS ASSIGNMENT is by (1)XiaoBo ZHANG, a citizen of the People's Republic
of China (the "Assignor"). | Assignor(s) have invented one or more certain inventions (the

"Invention(s)") described in a United States Patent Application entitled
METHOD AND DEVICE FOR WIRELESS COMMUNICATION

executed herewith (the "Application”).

Shanghai Langbo Communication Technology Company Limited, a legal
entity existing under the laws of the People’s Republic of China, having an address at
Room 601, Building 34, No. 2777 East Jinxiu Road, Pudong District, 201206,

Shanghai, China ("Assignee"), desires to acquire the entire right, title and interest in and

to the Invention(s) and the Application, and in and to any patents (collectively, "Patents")
that may be granted for the Invention(s) in the United States or in any foreign countries or
regions.

For valuable consideration, the receipt and sufficiency of which l/iwe acknowledge,
Assignor(s) hereby sells, assigns, and transfers to Assignee, its successors, legal
representatives and assigns, any and all of our right, title and interest in and to: the
Invention(s), the Application, and any Patents; any divisions, continuations, and
continuations-in-part of the Application and any other application claiming priority rights
from the Application; any reissues, reexaminations, or extensions of any and all Patents;
the right to file foreign applications directly in the name of Assignee; and the right to claim
priority rights deriving from the Application (collectively, the "Rights"), whether now
existing or hereafter arising. Assignor(s) warrants that the Rights are unencumbered.
Assignor(s) also agrees to not sign any writing or do any act conflicting with this
assignment, and, without further compensation, sign all documents and do such additional
acts as Assignee deems necessary or desirable to: perfect Assignee's enjoyment of the
Rights; prepare and prosecute the Application or any other applications for Patents:
conduct proceedings regarding the Rights, including any litigation or interference
proceedings; or perfect or defend title to the Rights. Assignor(s) requests the
Commissioner of Patents to issue any Patent of the United States that may be issued on

the Invention(s) to Assignee.
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Inventor:
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PTO/AIA/O1 (08-12)

Approved for use through 01/31/2014. OMB 0651-0032

U,S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, ne persons are required to respond to-a collection of information unless:it dispiays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of METHOD AND DEVICE FOR WIRELESS COMMUNICATION

Invention

As the below named inventor, | hereby declare that:

This declaration o o
is directed to U The attached application, or

United States application or PCT international application number PCT/CN2017/072131

filed on January 22s 2017

The above-identified application was made or authorized to be made by me.

I belisve that | am the original inventor or an originat joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5).years, or both.

WARNING:

Petitioner/applicant is cautioned te avoid submitting persenal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: XiaoBo ZHANG Date (Optional) : ‘JVL( ol{’ 7’0, ?
Signature: X;M-BO ZH/‘\AJO\

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAO1 form for each additional inventor.

This collection of infermation is required by 35 U.S.C. 115 and 37 CFR 1:63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Canfidentiality is:governed by 35 U.S.C. 122 and 37 CFR 1.11.and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed applicationform to the USPTO. Time will vary depending upon the individual case. Any
comiments on the:amount af ime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Tradernark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PTQ-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form refated to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
coliection of this information is 35 U.S.C. 2(b}(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.8.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 determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may e disclosed, as a routine use; in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settiement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Acrecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use; to the International Bureau of the
World intellectual Property Organization, pursuant o the: Patent Cooperation Treaty.

6. A-record in this system of records may be disclosed, as a routine use, to another federat
agency for purposes of National Security review (35.U.8.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, 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. 2804 and 2906. Such disclosure shall
be made in accordarice with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., G8A or Commerce) directive. Such disclosure shalt not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant.to 35 U.8.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed 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 to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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