
Case 2:22-cv-00188-JRG Document 2 Filed 06/01/22 Page 1of1PagelD#: 28

AGL E20 Rey 08AED)

Mail Stop $
REPORT ON THE

JO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1456 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

TST NE OO, f Pai 3 ir ron

filed in the ULS. District Court for the Eastern District of Texas, Marshall Division on the following
1 EQt att

trademarks or Wi Patents. ¢ (7) the patent action involves 38 LIS, 8 202.)

DOCKET NO. DATE HILED Us. DISTRICI COURT

2:22-cv-000188 06-01-2022 for the Eastern District of Texas, Marshall Division

PLATNTIFF
DEFENDANT

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

SAMSUNG ELECTRONICS AMERICA, INC.

PATENT OR DATE OP PATINT
TRADEMARK NO. OR IRADEMARN

HOLDER OF PAPENT OR TR ADLMXRN

| 10,462,767 10/29/2019 Apex Beam Technologies LLC

y 10,568,113 2/18/2020 Apex Beam Technologies LLC

10,912,081 2/2/2021 Apex Beam Technologies LLC

1 10,944,527 3/9/2021 Apex Beam Technologies LLC

10,954,271 3/16/2021 Apex Beam Technologies LLC

Infhe above entitied case. the fullawing patent(s) trademarkes) hase been included:

DATE INCLUDED INCLUDED BY
Amendment Ci Answer Cross Bill 0 Other Pleading

PASENT OR DALE OF Pp PFENT
[RADEALARK NQ,

HODDER OF OR ERADEFMARK
OR I RADEMARN

1

4

5

DEC ISEON JUDGEMENT

Copy 1-Upon initiation of action, mai! this cepy to Director Copy }---Upen 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
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Case 2:21-cv-00438 Document2 Filed 11/30/21 Page 1of1PagelD#: 24

AO 120 (Rev, 08/10)

REPORT ON THE
TO: Mail Stop 8

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, Marshal] Division on the following

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-cv-00438 11/30/2021 for the Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT
APEX BEAM TECHNOLOGIES LLC TCT Mobile International Limited, TCL Electronics

Holdings Limited, TCL Technology Group Corporation,
TCLCommunication Limited, and TCL Communication
Technology Holdings Limited

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

1 10,462,767 10/29/2019 Apex Beam Technologies LLC

2 10,568,113 2/18/2020 Apex Beam Technologies LLC
3 10,912,081 2/2/2021 Apex Beam Technologies LLC

3/9/20214 10,944,527 Apex Beam Technologies LLC
5 10,951,271 3/16/2021 Apex Beam Technologies LLC

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

DATE INCLUDED INCLUDED BY
Amendment Answer D Cross Bill Other Pleading

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

1

2

3

4

5

In the above-cnititled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK DATE(BY) DEPUTY CLERK

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



Case 2:21-cv-00438-JRG Document2 Filed 11/30/21 Page 1 of 1 PagelD #: 24

AO 120 (Rev. 08/10)

REPORT ON THE
TO: Mail Stop 8

Director of the U.S. Patent and Trademark Office FILING ORDETERMINATION 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
Trademarks or [WPatents. ( [1] the patent action involves 35 U.S.C. § 292.):

DOCKET NO U.S. DISTRICT COURT
2:21-cv-00438 4730/2024 for the Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT
APEX BEAM TECHNOLOGIES LLC TCT Mobile International Limited, TCL Electronics

Holdings Limited, TCL Technology Group Corporation,
TCLCommunication Limited, and TCL Communication
Technology Holdings Limited

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

1 10,462,767 10/29/2019 Apex Beam Technologies LLC
2 10,568,113 2/18/2020 Apex Beam Technologies LLC

2/2/20213 10,912,081 Apex Beam Technologies LLC
4 10,944,527 3/9/2021 Apex Beam Technologies LLC

3/16/20215 10,951,271 Apex Beam Technologies LLC

DATE FILED

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

DATE INCLUDED INCLUDED BY
Amendment C1 Answer C1 Cross Bill Other Pleading

PATENT OR DATE OF PATENT HOLDER OF PATENT OR TRADEMARKTRADEMARK NO. 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 Copy3 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



UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED 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 FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLEFILING OR 371(C) DATE

15/956,742 04/18/2018 Xiaobo ZHANG ZL0205-0004-US
CONFIRMATION NO. 1787

155075 POA ACCEPTANCE LETTER
Zhong Law, LLC
100 Connell Drive
Suite 2300
Berkeley Heights, NJ 07922

2983 371

Date Mailed: 11/18/2021

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.

/ylueng/

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFIGE
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 NUMBER FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLEFILING OR 371(C) DATE

15/956,742 04/18/2018 Xiaobo ZHANG $3876.10009US01
CONFIRMATION NO. 1787

POWER OF ATTORNEY NOTICE97149
Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098 0000012983 33

Date Mailed: 11/18/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/12/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(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.

/ylueng/

page 1 of 1



Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)
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 15/956,742

Filing Date 04-18-2018
Xiaobo ZHANGFirst Named Inventor

Title METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

Art Unit 2471
Examiner Name ELALLAM, AHMED
Attorney Docket Number ZL0205-0004-US

SIGNATURE of Applicant or Patent Practitioner
Signature Date (Optional)/Jialin Zhong/
Name Jialin Zhong Registration 62937

Number

juristic entity)

Applicant Name (if Applicant is a juristic entity) APEX BEAM TECHNOLOGIES LLCO
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.

v *Total of forms are submitted.

Title (if Applicant is a Registered Patent Attorney

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.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.



Doc Code: PA...
Document Description: Power of Attorney

PTO/AIA/82B (07-13)
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 fo 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:

155075OR

CI | 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 orLI individual Name

Address

City State Zip
Country

Telephone Emait

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

APEX BEAM TECHNOLOGIES LLC
Inventor or Joint Inventor (title not required below)

Legal Representative of raa Deceased or Legally incapacitated Inventor (title not required below}

Assignee or Person to Whom the Inventor is Under an Obligation fo 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 aye a Date (Optional) 11/40/2021
Name Deepak Sharma pert

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 multiple forms.

[Vkrotal of 1 forms are submitted.

mo

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.



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 Intellectual 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/ner 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. 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.



PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; US. 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

Application No./Patent No.: 15/956,742 Filed/Issue Date: 94-18-2018

Titleqd. METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING
APEX BEAM TECHNOLOGIES LLC a Limited Liability Company

Applicant/Patent Owner:

(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.

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. L] 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: SHANGHAI LANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED

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

Reel 045581
, Frame 0227

, or for which a copy thereof is attached.

2.. From: SHANGHAILANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED +. APEX BEAM TECHNOLOGIES LLC

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

Ree! 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.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.



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)

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.

Additional documents in the chain of title are isted 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 CFR3.11.

[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.

/Jialin Zhong/ November 11, 2021
Signature Date

Jialin Zhong 62,937
Printed or Typed Name Title or Registration Number

[Page 2 of 2]



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 Cca 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 agencys
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 (/.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.

2.

3.

4.

5.

6.

7.

8.

9.



Electronic Acknowledgement Receipt

EFS ID: 44266790

Application Number: 15956742

International Application Number:

Confirmation Number: 1787

Title of Invention: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

First Named Inventor/Applicant Name Xiaobo ZHANG

Customer Number: 97149

Filer: Jialin Zhong/Eddie Rowell

Filer Authorized By: Jialin Zhong

$3876.10009US01Attorney Docket Number:

Receipt Date: 12-NOV-2021

Filing Date: 18-APR-2018

Time Stamp: 11:18:21

Application Type: Utility under 35 USC 111{a)

Payment information:
Submitted with Payment no

File Listing:
Document File Name File Size(Bytes)/ Multi Pages
Number Document Description Message Digest Part /.zip (if appl.)

1725408

ZL0205-0004- noApplication Data Sheet
US_Marked_up_ADS.pdf d9ebbd67fb8c5035a8581 15890d4a084e25

3fc92

Warnings:

1 8



Information:

This is not an USPTO supplied ADS fillable form

257266

2 Power of Attorney ZL0205-0004-US_82A.pdf no 1

d8f

Warnings:
Information:

1100582

3 Power of Attorney POA82B_Apex_ex.pdf no 2
d420eaec9e65ed86bfe977d519b96e06216

6a185

Warnings:
Information:

121199

Assignee showing of ownership per 37

160766970301 1d917bacb05124556b062e8
2d4cb

Warnings:
Information:

Total Files Size (in bytes): 3204455

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.

0c996e21 58a4fb2c9eb0c32f07dcf89f97c6a

CFR 3.73 ZL0205-0004-US_3_73c.pdf no 34



PTO/AIAI4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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.
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Application Data Sheet 37 CFR 1.76

15/956,742Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic 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 toL1 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor
Legal Name

Prefix} Given Name Middle Name Family Name Suffix

Kiaobo ZHANG
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City Bhanghai Country of Residence | EN

Mailing Address of Inventor:

Address 1 Room E3, 8th Floor, JunYao Building

Address 2 No.789, 7haoJiaBang Road, XuHui District

City State/ProvinceShanghai

Postal Code 200032 Country i PN
All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Remove

Add

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 V0416

Email Address Add Email Remove Email

Application Information:
Title of the Invention ETHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

Attorney Docket Number 126099-8010.US00 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

Filing By Reference:
Only complete this section when filing an application 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
filed application

Publication Information:
[_] Request Early 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
35 U.S.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: e Customer Number US Patent Practitioner Limited Recognition (37 CFR 11.9)

Customer Number 0416

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 ¥ Remove

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

v

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

Add
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Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

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(1)(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).

Remove

Application Number Country! Filing Date (YYYY-MM-DD) Access Code! (if applicable)

201710255811X CN D01 1-04-19

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

Statement under 37 CFR 1.55 or 1.78 for AIA (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 AIA.
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Attorney Docket Number 126099-8010.US00
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

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 gants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIP©), the State Intellectual Property Office of the People's Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), 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 gants 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 EPO'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 permit 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.

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.
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Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

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.

1Applicant
If the applicant is the inventor (or the remaining joint 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 31 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whem 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.

@ Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

lf applicant is the legal representative, indicate the authority to f le the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. x
Organization Name APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Applicant:
Address 1 104 EAST HOUSTON STREET

SUITE 180Address 2 Sang

City State/Province TX

Country US Postal Code 75670

Phone Number Fax Number

Email Address

Remove

Clear

MARSHALL

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

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.
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Application Number

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

1Assignee

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication 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 APEX BEAM TECHNOLOGIES LLC

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 Rees Steer 104 EAST HOUSTON STREET

Address 2 SUITE 180

City State/Province TXMARSHALL

Postal Code seco?Country i os
Phone Number Fax Number

Email Address

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

Remove

75670

Add

Signature: Remove

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 with 37 CFR 1.14(c).

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 moree joint inventor-applicants who have been given
power of attorney (e.g., 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.

/Jialin Zhong/Signature Date (YYYY-MM-DD)
202-11-12

First Name aren Jialin Last Name Zhong 62937Wannger Registration Number

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

Title of Invention METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

This collection of information is required by 31 CFR 1.76. The information is required te 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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Privacy Act Statement

The Privacy Act of 1914 (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 ta 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 TrademarkOffice 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 cn 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.

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.

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 tc 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 informaticn 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 te 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 CooperationTreaty.

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)).

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 of44 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 tcmake 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,
te the public if the record was filed in an application which became abandoned cr 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.

2.

3

4.

5.

6.

7.

8.
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UNITED STATES DEPARTMENT OF COMMERCE
Uited States Patent and Trademark Office
Address COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWWuspto.govoF co

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

15/956,742 10/29/2019 10462767 $3876. 1 10009US01 1787

97149 7590 10/09/2019

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098

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 0 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 Data Management (ODM) at

(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair-uspto.gov for additional applicants):

Xiaobo ZHANG, Shanghai, C CHINA;
Shanghai Langbo Communication Technology CcCompany Limited, Shanghai, C CHINA;

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)



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Xiaobo ZHANG

Application No.: 15/956,742 Art Unit
2471

Filed: April 18, 2018

Conf. No.: 1787

For: METHOD AND DEVICE IN UE AND BASE
STATION USED FOR PAGING

Examiner: Ahmed Elallam

Customer No.: 97149

Attorney Docket No.: $3876.10009US01

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

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

Dear Sir:

Applicant acknowledges Examiner's statements of Reasons for Allowance of the above-

referenced patent application and agrees that the claimed subject matter is patentable. However,

Applicant takes no position regarding the Reasons for Allowance presented by the Examiner other

than the positions Applicant may have previously taken during prosecution. Therefore, the

Examiner's Reasons for Allowance should not be attributed to Applicant as an indication of the

basis for Applicant's belief that the claims are patentable. Furthermore, Applicant respectfully

asserts that there may also be additional reasons for patentability of the claimed subject matter not

explicitly stated in this record and Applicant does not waive its rights to such arguments by not

further addressing such reasons herein.

Dated this 23rd day of September, 2019.

Respectfully submitted,

/R. Burns Israelsen, Reg. No. 42685/
Registration No. 42685
Attorney for Applicant
Customer No. 97149
Telephone No. (435) 252-1360



PART B - PERS) TRANSMITTAL

By send to Mei Stop ISSUE PEL By fax, send to (57 } 273 2865
Coumnisdoner for Patents
FO Box 1450

MSRRI CL ONS Taste ber, dior PRRR. UPUDLICATON FPR. ttc ands bloks Lough 5. co upleted wh e yp ari AP
su thercor doa cing the Puent rdy uce 1 cers and noite son of mains dice .ees will be manes to Lie CULL Ot lesponcence if eswast Chop Cu Losvorc od
he ow ot Ipectedothermss k bby a)specttyrs com spomemeaddiess anda bh shevrcas soate FRR ADDRESS to. scuntenanc fee nonti won,

Per() Tan mite. Thsce uti 'ecd aM oe uselrc any other a mpanying
Lapets Fach additisnal t hast as foumal diww muse
have tis own cet of bab ing oF unsassic

1 1
d

CL. ENE DRRESPON DE NCE ADDRIS of Seosak to misc otadaicss

© 1D 060" CL, Cirtificate of Viaikng ot Transmission

States Pos a wits suf went postage for ms class mul aan

Park City, UT 84056 he € SPEO via FES Web ot by tua dle tu 71) 975 2285 ont cam he ow

4@ Jdopostce wititw Un cd

uansmitte 1 to

TON IN FIRS NAMED POCKET NO

15/556 74> OF CO Ntaobe SHAS 3876 TOGONT SOT 1787

i N
s

N 1

nony SMALL "500 $0.09 4000 $590 Our Y2C10

CEP DUP PREV P4.D ISS. F

EXAMI Cass ASS

LLALLAV 271 379 320000

N
E

willappeaton bev cot Hanassencemadenit ¢b byw he locument niust une be a nev i6usy
or tiledr recon ation a sertothi «7 CFR anc 7 CTR3$.far Comp -tion ot thi fon: "OTasib time t minzana signi

*

(A NAME OF ASS GNEF (O° RESIDE NCB (CTLY and SEAER OB COL PRY)

SHANGHAI LANGBO COMMUNICATION TECHNOLOGY COMPANY LIMITED SHANGHAI. CHINA

Pi t t wd 11 Ye J? nta

bs Fo subnuttyr Wen Fa md Po oli a 1 Bee (ib ree tas wdAdvance Crees #ee C yore.

tore Paves * a FES Web wifacoselch « Lad! an elecrt suse prymenroy cue tera Atta b food PFO 2098)

91 tre Duccty sbereby authcuz d to chuge the1 yised tee(+) asy derictency cic edtany tt Deposit Account 5
50 5394

Change m Status (oc usta ot cue; shor

nity airy stifus cli King rushos wi'lic taken
tobe soticabons los. entitles 6 fo muct ya iaty sttus
NOPF Cech ag this bo. wi} be flos, foal mentrosr sla pace
enmity savas 13 ok

Apolicantcc thy: oe entity stds Seg 17 yabcatroa aoaadont «
*

Apolicant smadent st 'a Ser +7 CPR 127

Apohcant changing tn eguuu tsou tec stots

NOTE This form must be signe accordance wath 47 CPR 1 stand 33 Se 37CPR. +-for ig atuerequi ements adce ti ations

Autla zed $i. wne /R Burns Israelsen, Reg No 42685/ pue eptember 23, 2019

pre . name R Burns Israelsen Regis 1 hon No 42685

PLOPS Pa ROS Si rot use ror OME? 09 1 0023 WS Pen tand bt akmatkh Office 1 S DEPARTMENT OF OMMPRG F



Electronic Patent Application Fee Transmittal

Application Number: 15956742

Filing Date: 18-Apr-2018

Title of Invention: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

First Named Inventor/Applicant Name: Xiaobo ZHANG

Filer: Robert Burns Israelsen/Greta Schneider

Attorney Docket Number: $3876.10009US01

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount se
OsbIS)

in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 500 500

b-Total



Sub-Total in

Extension-of-Time:

Miscellaneous:

Total in USD ($) 500

Description Fee Code Quantity Amount
USD($)



Electronic Acknowledgement Receipt

EFS ID: 37214173

Application Number: 15956742

International Application Number:

Confirmation Number: 1787

Title of Invention: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

First Named Inventor/Applicant Name: Xiaobo ZHANG

Customer Number: 97149

Filer: Robert Burns Israelsen/Greta Schneider

Filer Authorized By: Robert Burns Israelsen

$3876.10009US01Attorney Docket Number:

Receipt Date: 23-SEP-2019

Filing Date: 18-APR-2018

Time Stamp: 20:09:02

Application Type: Utility under 35 USC 111{a)

Payment information:
Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number E20199MK09310646

Deposit Account

Authorized User

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



File Listing:

120178

£90930c5647c4f8b55b3b71 cb40dfd86d14d
041b

Warnings:
Information:

1384981

Warnings:
Information:

30636

3 Fee Worksheet (SB06) fee-info.pdf no 2

Warnings:
Information:

Total Files Size (in bytes); 1535795

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.

Number File NameDocument Document Description
File Size(Bytes)/ Multi Pages
Message Digest Part/.zip (ifappl )

1 Miscellaneous Incoming Letter $3876-10009US001 Examiner S no 1

tatement.pdf

2 Issue Fee Payment (PTO-85B) no 1
$3876-10009US01 Issue Fee

ransmittal.pdf
76222

9f1b95f28a0f1 3eaSd618ce00cb674d235cc
2787



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.usplo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/956,742 04/18/2018 Xiaobo ZHANG $3876.10009US01 1787

Maschoff Brennan ELALLAM, AHMED

EXAMINER
7590 08/23/2019

1389 Center Drive, Suite 300
Park City, UT 84098

ART UNIT PAPER NUMBER

2471

DATE MAILED: 08/23/2019

PRIORITY ACKNOWLEDGMENT

1. Receipt is acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

2. Applicant's claim for riority, based on d in parent Application Number
is acknowledgedsupmittedunder 35

L) 3. The priority papers, submitted after payment of the issue fee are

QC) acknowledged
While the priority claim or certified copy filed will be placed in the file record, neither will be

See 37 CFR 1.55(a)(2).
O not acknowledged since the processing fee in 37 CFR 1.17() has not been received.

the priority claim.reviewed and the patent when published will not inclu

4. For utility and plant applications filed on or after November 29, 2000, the priority claim is not

filed. See 37 CFR 1.55(c) and MPEP 20 1.14(a).

entered because t claim was not presented within the time limit required 37 CFR
A petition to accept a delayed claim for priority under 35 U.S.C 119(a) (a) or (6, or 365(a) be

Duna OUD , Fae.
571-272-4200 or 1-888-786-0101
Application Assistance Unit
Office of Data Management
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of
Xiaobo ZHANG

Application No.: 15/956,742 Art Unit
2471

Filed: April 18, 2018

Conf. No.: 1787

For: METHOD AND DEVICE IN UE AND BASE
STATION USED FOR PAGING

Examiner: ELALLAM, AHMED

Customer No.: 97149

Attorney Docket No.: $3876.10009US01

REQUEST TO ACKNOWLEDGE CERTIFIED COPY OF FOREIGN PRIORITY
DOCUMENTS

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

Dear Sirs,

The above-referenced application was filed at the U.S. Patent & Trademark Office

(USPTO) on April 18, 2018, with a priority claim to Chinese Application No. 201710255811.X,

filed April 19, 2017. The details of the priority foreign application were provided in the

Application Data Sheet (ADS) as required by 37 CFR 1.55(d)(1). The USPTO electronically

retrieved the certified copy of the priority Chinese application, which appears on the Image File

Wrapper on PAIR for this application, with the date of June 22, 2018.

The USPTO issued a Notice of Allowance on June 24, 2019, without an indication that the

certified copy of the priority documents has been received by the USPTO. In view of the foregoing,
and as readily apparent in the Image File Wrapper, the lack of acknowledgment of the certified



Application No. 15/956,742

Attorney Docket Number $3876.10009US01

copy in the Notice of Allowance is a clear error. The Applicant respectfully requests issuance of

a supplemental Notice of Allowability that acknowledges receipt of the certified copy of the

priority documents that were received by the USPTO on June 22, 2018.

Dated this 9th day of August, 2019.

Respectfully submitted,

/R. Burns Israelsen, Reg. No. 42685/

R. Burns Israelsen
Registration No. 42685
Attorney for Applicant
Customer No. 97149
Telephone No. (435) 252-1360



Electronic Acknowledgement Receipt

EFS ID: 36834740

Application Number: 15956742

International Application Number:

Confirmation Number: 1787

Title of Invention: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

First Named Inventor/Applicant Name: Xiaobo ZHANG

Customer Number: 97149

Filer: Robert Burns Israelsen/Kaelee Cale

Filer Authorized By: Robert Burns Israelsen

$3876.10009US01Attorney Docket Number:

Receipt Date: 09-AUG-2019

Filing Date: 18-APR-2018

Time Stamp: 17:01:30

Application Type: Utility under 35 USC 111{a)

Payment information:
Submitted with Payment no

File Listing:
Document File Name File Size(Bytes)/ Multi Pages
Number Document Description Message Digest Part /.zip (if appl.)

124867

$3876-10009US01_Ack_Foreig noMiscellaneous Incoming Letter
n_Certified_Copy.pdf

§3a84

Warnings:

1 2
185e2cfa3da5917376033dc90385001eccd



Information:

Total Files Size (in bytes); 124867

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.



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

NOTICE OF ALLOWANCE AND FEE(S) DUE
EXAMINER

97149 7590 06/24/2019

Maschoff Brennan ELALLAM, AHMED

1389 Center Drive, Suite 300
Park City, UT 84098 ART UNIT PAPER NNUMBER

2471

DATEMAILED: 06/24/2019

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/956,742 04/18/2018 Xiaobo ZHANG $3876.10009US01 1787

TITLE OF INVENTION: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 09/24/2019

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 PAIDWITHIN THREEMONTHS FROM THEMAILING
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 FORMWILL 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 and an extra copy of the form should be submitted. 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.

II. 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 ofmaintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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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 ofmaintenance tees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1. by (a) specitying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance tee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note Use Block 1 for any change of addiess)
Fee(s) Transmittal. This certificate cannot be used tor any other accompanying
papers. Each additional paper, such as an or formal drawing. must

97149 7590 06/24/2019 Certificate ofMailing or Transmission

Park City, UT 84098 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

Maschoff Brennan I hereby certify that this Fee(s) Transmittal is being deposited with the United

Suite 300
States Postal Service with sufficient postage for first class mail in an envelope

1389 Center Drive. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to

(Typed o1 punted name

(Signature

(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/956,742 04/18/2018 Xiaobo ZHANG $3876.10009US01 1787

TITLE OF INVENTION: METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 09/24/2019

EXAMINER ART UNIT CLASS-SUBCLASS

ELALLAM, AHMED 2471 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.
Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is

"Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47: Rev 03-09 or more recent) attached. Use of a Customer

listed, no name will be printed.

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 tor 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)

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

ta. Fees submitted: lissue Fee Ipublication Fee (if required) dAdvance Order - # of Copies
+b. Method of Payment: (Please first reapply any previously puid fee shown ubove)

Electronic Payment via EFS-Web Enclosed check 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 ofMicro 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: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

I Applicant certifying micro entity status. See 37 CFR 1.29

small entity See 37 CFR 1.27as
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

I 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
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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.

15/956,742 04/18/2018 Xiaobo ZHANG $3876.10009US01 1787

Maschoff Brennan ELALLAM, AHMED

EXAMINER
97149 7590 06/24/2016

1389 Center Drive, Suite 300
Park City. UT 84098 ee

2471

ART UNIT PAPER NUMBER

DATEMAILED: 06/24/2019

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)() 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
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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 ofManagement 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 (11) 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 acollection
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.
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 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. 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 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.



Application No. Applicant(s)
15/956,742 ZHANG, Xiaobo

Notice ofAllowability Examiner Art Unit AIA (FITF) Status
AHMED ELALLAM 2471 Yes

-- TheMAILINGDATEof 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.

1.4) This communication is responsive to Appplication filed on 4/18/2018.

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

2 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.

3.4} 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) A b) Some *c) None of the:

1. 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 areply 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.[J CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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).

6.1 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)
1.4) Notice of References Cited (PTO-892) 5. 1 Examiner's Amendment/Comment

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

3.{_] Examiner's Comment Regarding Requirement for Deposit 7. Other
of Biological Material
nterview Summary (PTO-413)
Paper No./Mail Date.

/AHMED ELALLAM/
Primary Examiner, Art Unit 2471

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190617
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Notice ofPre-AlA 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.

Reasons for Allowance

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

The prior art of record cited by the Examiner, fails to teach or suggest singly or in

combination, the following:

Emphasis id added for the underlined limitations:

A method in a User Equipment (UE) for paging, comprising: monitoring a first signaling

in X time intervals; and receiving a first radio signal; wherein X is a positive integer; the first

signaling is used for determining scheduling information for the first radio signal; the scheduling

information comprises at least one of: occupied time-frequency resource, adopted Modulation

Coding Scheme (MCS), subcarrier spacing of subcarriers in occupied frequency domain resource

; the first radio signal carries a paging message; the frequency domain resource used for

transmitting the first signaling belongs to a first subband; the first subband comprises a positive

integer number of consecutive subcarriers in frequency domain; and at least one of: location of

the first subband in frequency domain, subcarrier spacing of subcarriers included in the first

subband is used for determining the X time intervals. As indicated in independent claim 1

Independent claims 6, 11 and 16 have similar limitation as in claim 1, and allowed for

similar reasons.
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Art Unit: 2471

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."

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED ELALLAM whose telephone number is (571)272-3097.

The examiner can normally be reached on 9-5.

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, Chi Pham can be reached on 571-2723179. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
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would like assistance from a USPTO Customer Service Representative or access to the

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

/AHMED ELALLAM/
Primary Examiner, Art Unit 2471
6/17/2019
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ML Fl BK J
1 MATSRMAPREPAS, FOP, Gta bare:
- BURA. EX PATA) IBBP alWB aS;
- PRB. PULA-eisSs .

ea
Ahi fete (ar aARNSe. HAY MCs,

aAe tn ta LeS, BABSs ai rt FP PrEL FeYR WBS BGBST] 1H
2 > 2 BX FAPETIX A AY TB) TEL Bi

FOR X A Bs} fa Ba

PRESCA. APSRSS - BD) etBY INT TAD TED BR, Pra X "PS EAS

[a] (ay Bs AePIAS Y SEN TEVABPA XS, Arid Y AEADH OX AE EB, Pr
IBAIRa- FSi1 PoiyA AT Fa AY BS AY ER I) BiJBAPA eePr TG,

REE ID APE Ba YSEST TBD TBI BiJ PG REPT

3. HRJEXXABER 2 ARMAIA, FURRTEZEF, APIA - AY Ie)

PZ, AURZEK 1. AR Z ee MN; Bh

GIR Z ERTACY 0 rads Z AS SY TD eal FYEekPSBT) "Bad ST]1SBE
FERNS, APIAAIRES - faSA RE TIE ID BEAPEIN Z SY
Vi) ft PT nee Pras SA - EY TE] fo

4. HSHE ASL Fl] EE SE 1, 2, 3 HAE APIA AREA, Pr
IRR AER LTEFR:

AYR AO. Teela Se
JOP, AIR SS TGR fea SBCA iff ELATAR aR - Sk

ce FS) BR YY UB TA) Bs} AP2 1

5. HEALABER 1 4 PEGA AA, SORE(EF, Aria
BR A XE LTEUPAR:

- PARAL

rh, Prk X B ERR ARB- faOA FTHeTIA

Ft GFA AY a OY
Bt, AiRa - FwaeCEMmePFFEBE OE EA {Ar a-

2. AREALA ESE 1

A) 7S EY Pd Pd 5)ZEBaa J FER - BY TB) id» Prick -

IB) AT

AIRE
[3 BR

WS, AIR
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Fr, APR
Q ShFolaAZ, APR OQ SoePER PSE il i IE pe

AW BEANSTR, ARAAAAS I RIE ID FAEP
IR Q NFa airPR PTR Pa, ATA Q REIERR.

AERA. FE X AS EN TB) IBD Be PAY TE SeeSYP) PB BRPp AIK
fas;

- PRB.
Fp, ATI X AEREM, ATR4 48 FA Arik TBF

Fr FAL BS aVRPATBAY BT Bs} HP BR ZJ z -, -7

wit, AIRS-FalaCE Sak SE BY IEE PY (ARB
ne FEEnA hIBS FB ae PYYR FA1 Bs}

4> - 8A A ae aR X AS NY TI Td 5

1. BPELABER 6 ATRIA, aR IE EF Pros X TA BY

HJAE - TS EY TF] BSZEB SCA J3+SS - EN TB] 'eet. oSSS - BYP) "eet AY BT

[ia] FE a eeSY, Ara BY TB) "eat BR SY ST TBS, ros X AS

fa JA Bs Aras Y "STAVE SiPR X A Y EEAD OX IERR, AT

ikPtak 35 - aa ateFT FB EY BEY XT) Bs8ARFRETINY,
35 - BY the Wu ee ARE IE ID $AFE Brads Y SY fe TE SR BO ET

X BY fA) fe]

8. ARTE7FIZER 1 PRINAIA, FORMEEF. Arik -A Te)eB

ATA Z FEAACBAY. Pris Z TB) BY PS SY Ts) ef HJHHJK
FERASIN, ArikArik3 - 17> AY theWe ARR TIE ID Era Z SET

9. HS AL Fl] EE 6, 7, 8 AE - Sil Pra AY FASE EF, Br
IRR ARALFEU

- DEAD.
FLAP, APR 7Bee AFO ee (TR aRA eZ

REAR FSISNew pre, HA, wea LY TERS6

eae, ARSAI MCS 3

A. MATRA EOP ERNMA BTA

PR ZA

fa] fa YTB) fe.
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ML Fl BK J
EA)eS. TORPr »

BS - a ie LB EY BO) BP] Bs} A Z

10. APRAFIBER 6-9 AA AIA, FRPEAT. Arak
RRA ASO PAR:

- DEAL
cP, AARC RAT iAORTM, PRA

JT Q SFalaAZ, BTR Q PSFo 3 - PSPB oi LE
SEM FR, -a AS WU ae TE ID RAE Pr

ll. FbFASEEFB HP, GeaPRR:

AAFEW as 2245

KOA, Ari X IER, ATR 1aSBAFETRA a4

Aue SiR THSIRI EL. 1ATR 1 PrAEA EY) Ae dak Ara tT
Mii, AIRFpate bk,FREBEPEEHYTRR, (PRB
2ABZ 8A A eePS X AS ET VD TT Bs

Fi-RIKI: FAHE X (SY YS) PB] esPYTEESYT Td BS 1

FlRIF aS;
Ho, Arik X ALTEREM, ATURE - fa> A J BEPR

Prt FAL EK) at ikWa EKBhEK)SR YK TE] BR} HP BZDze, ARB -9
TESOAS. FRaPTRB - fa2PrAeA 1a dak Jarat

Fairy AL IR BS- aa rePB a OY RT BI
reDZ- i FAPA Pas X ASP] TB Bs

uN

A ceATIRBE a, ATI Q AE IERM.

PEWRE: FATE X ST a BR

Arai OARoA. PrtFAY MCS

YETRYE By} 2 AIRA

AIK AYPB

12. FSMNewbie, HP, Aeon fe ER

WWE (E, Aral Beta 45 (PrGARYoA, Prat MCS

amy, Aro 5
- a SRI. [AIRA
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be HA

Bh $82FIPagPAAPBe BEAPAT YG A

ASRCA FR 11aRPA =, RR ZEMASPS PP BY FH

A20H BY SPE fe Han YY 1 IxFea (Numerology) MHA

se5
AN TA A 557 i HR

3GPP (3rd Generation Partner Project, (kf! 01H ) RAN

(Radio Access Network, TBEAR) #72 RES beeMT

AR CNR, New Radio) BETATFE « 3GPP RAN #75 MESLikit f 5G H
4" FEAR CNR) A CWI, Working Item) [YJ yl, Jreext 5G

A ee, ROR INTCR AAS,

fa Zz Rh YK Al be, SAASKy feIK, 2A! CP CCyclic Prefix, 15

AR) KES. AST RB

RY «

SH SARA MERE ER. AS ip Eee As As [a1 AS HE BEa.

FLFRARIE

Xt AY BEAN oR HySER Vc th FE HEA

A 7

BeTe SPAiI ADc Beol, if PO RECE PP BY olPA BY Be feaSF
LTE BY DG2 tot EY RT fay BEY EY 10 See, EY ENT la

(Numerology) Bea2 FH 41 #4T - 12 PSEANIC Te) RAB TE
CUE, User Equipment) YA FEY atePF, fi

5G NR BP, Pace YBeae, AEM RA, Lt an 1 &

IRF thot) FL PO (Paging Occasion, FEALS ) HREM, HP PP NAA

1 LIE WB

AY AY PP AU PO Se SCSRE AY BEAT TE) DAE GRUESEAS
o
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be HA

>, AREAAJzTRANVEoc CERO RR, Slot), WRIAA
ARS SUF ALAHib, FES 1 RDAAP Ww EDTA AY By FH fe) SE

REINAKGS OM. TREN th Se AS AAA TD YY Br2) EKHefd4
FBK.

AIT feeERE 5G NR PARASPPARa (Numerology) NY
UTHER, ASAHA GERE TT RRRASR. KARAKESYATOR AB HY

2HRARBA RE IRFAFENDL. ATID ORWECE AB TR) BY)2cBE ha) AP ke
iy WUSFYAASa JERREHzEK, PRYSE A th,REAR
FAAP 1 1 "PR ay tePA AO

as Tea AAIE a DADABEEP,
13 AN, EAHRATE PAS ianSe lOAS ihPd RPE A DE

2ra HR

PRR A. 46 X SIT HHJ VAI Sa Pop5 esWB aS;
RRB. PEWS-TBARS o

FOP, ATI X FEIERM, ARBOR iePOR oe
Prt FAL ERY it ta WY OR EYSR YK TE] Bs} HP BR 2D ze -, AAR BB - Fo

Ata SAS. FR7i TkB - fa>PrEA 8)ak TRS

Siar, APRS - ae TEMSREP (APRA

4 - 11APB eeras X SY V8) FT

MF35J95JEDI RF PrARTS. Brae8 FA Fe& BY DAAEEaSF
PIT FEL BY 1 Ye TD BiJ ARRR MlFTSE BEB A RE

YEN - Se, ARATEwits SEFASA YY Ry TB) Ia 1 -BY

TR FEABANE.

otSIMA SETA KARe, Al rig SeEE FH aERP

STH, CERESYP. ASHI UE (User Equipment,

Arai es eae. PRS MCS

Fai re a AYPB RR ae PE RY a TS BS}

3

VER 59 Tite PrickSEE oe NAP eHRPE ID.
VER- STi Pl Brie X AY fa] OBBE
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be HA

Pika SB - eSAAT P RM, ATI P FEIEMRM.
VEN-7 Sk TiteBll, Bars X BY Tia) 1BYAE ASBT] SP ET]

KEAN
EA ASE TiteBl» ards X PS BY TB) PR1 Bi IAFESBT)PB iy BY Pi] TS

FERS

YEN- > TiteBl, arid X BY Ta1 1BD HyEe BSPSBT) V8) BBY EY TB]

Ao PTEhFB) BS YY BRTK
YEN-Sk TiteBl, Paria X AS EE} TY] Bs AY Eek -AST) VB)By MS

OFDM €Orthogonal Frequency Division Multiplexing, 44)2A)
RFS, ATA M 14 WIERea.

Se Bl, Prd X TS BY Te) Ya1 Bs AY4B ek -SST) Ve) Bay MS
OFDM (Orthogonal Frequency Division Multiplexing, IE472A)
FS, AIM ADT 1 KIERRB.

IES-PSE TiteBl, Paras X AS TB) Je Bi AY4 feet TV] V8) Bf CE BY ck
JES', APIA TEAC FEHaNE TTT) 2rc J) BS J ras X 7S ST Pa1 VB] Bs

1 SE TiteBl, ras X A ERY TB)PB HA FeHE PRAS BY Ti1 TB]BE BY Sk
BAY

SET, PR
YEA - 4S Bl, TAR BR - 17 6 A DCT (Downlink Control

Information, 1 Hl A).
aH, AiR PDCCH (Physical Downlink

Control Channel, FFE]RitHBSI) AAT.
VE SB, ATI - 13 6 NR-PDCCH( New Radio Physical

Downlink Control Channel, ANs id I14JJ4T1JHil (ais) AEhy

Control Channel, B47 +2Hil (Ai) e971, Aitids PDCCH ZE CSS (Common

Search Space, Ae

SE iteBl, Rrra X BS TB Pe] By A) Ee 7 A TI fe

BEAEA, Ros BY Pi] PB) BY EY 2

ittBl, ATR SB- fe PDCCH (Physical Downlink
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be HA

YEA- tiBl, TR 37 - (aSat PDCCH (Physical Downlink
Control Channel, TE 1 fe fil fa = ) fe 4%, AT PDCCH 4 USS

(UE-Specific Search Space, UE FRR AR [BD FET.
YEA tiBl, TR SS - (aSat PDCCH (Physical Downlink

Control Channel, TA]F(T Pe ill ta) fe Frias PDCCH HY CRC (Cyclic
Redundancy Check, 70Ue) Ze P-RNTI (Paging Radio Network

Temporary Identity, PETC ZR PO) AT opWD Det.
SEB, Pris MCS (Modulation Coding Scheme, Al

yA SK) FEAVA ASRW (QPSK, 16QAM, 64QAM, 256QAM, 1024QAM}

HZ.
YEA- Sk FeBl, ra HBBEF 15kHz HELA 2 WK Ka. AT

RK AR.
SERB, AIRS-ony CSubband) 48 12 MIExAe

SFBRU «

Ka I 11

TEA-7 WittBil, BT Ick 9S -FS rirCEaAY)eB Fe FSTR
Foil ry APAA YK (Carrier) PNME.

ITa
Faia TH PTAERY (Carrier) FEINE

YEA- Sk iBl, Bra IRoS -aa a BY,DeBSA Fa IR
Soi TEAPA RR CCarrier) PAalaBSl .

foie FERTAAaie (Band) APYRAAeARPS.
crit AT FBHJPS YY Vi] BR} BZD - Se APR2%AoA
Frid X JB TA) Ba

Sk itiBl, CRT SS - UI PLS,

RNYBA FETIS X 7S ERY TH] Ya1 BF ©

YEH Sei, ATS 121a 5 DL-SCH (Downlink Shared

VEN TitePl Prick 3
-

TiteBl

TiteBl Pr ackProk35 - FS

Arik 57 - oie PLB.
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be HA

Channel, Pree (Rid) eHi-
YEA- PS iitBl»BRa - Be (a *a ik PDSCH( Physical Downlink

Shared Channel, RTHSai) eM.
ERRRKYAEEe fil] BR a =< Modulation

Mapper), Je BPRET#8 CLayer Mapper), Fn Fn 11 (Precoding), Aww
Pits CResource Element Mapper), OFDM BE (Generation) Z
Ja t42)Arik -TekaS. ARB- Lh BR PGRA TS Fa FE

FSH, TB (Transport Block,

ERY FA-BBP
FARA, ft HR AS W ATT, EGRAARPTEZET. Pade

fA)aEN AKRE eePOESY), PraSS SY TA) tafBPwe Y CSE VRB BS. AT
X "SY VANE BREAT Y SATB HHJBP XS, AIR Y EAR TX AIE

Prd Y, Ari - fs2 Ey RIE ID #2 Ce OSAY TB Bd BP
KE FT ids X 7S ANY J] JET BM

YEA- 3~ TihBil, Rar 5a858 - Va) tat NY Va) PEA TA ee NY
ULFES YEAFS TtBl , TI 2 IidFSEL FFSCPC Cyclic
Prefix, Ji HiA).

See, ATRArak YB] ef EIT TE BEA 1 See).
Sk itiBl, SS - EY a] et EN Pe IRRE 10 SER.

YEN - Sk itiBl, PrRS - SY Te) BEANPS Fl CSubframe).
Ara 5

- IT Ta) efA DC et CRadio Frame).
YEA- itiBl, Brads Y PRY la YDBY ES BT) PB) Bs ET

tkEAA S

YEA 3 JtBl, Bras Y VT YT Bf Eg ETT YB]a 9ETB]
FERS.

YEN - seit, AIR Y AHATA X.
YEN Se, ATR Y 5ArikAra8 - PO6FSAY)RY

deFt
TB (Transport Block,

Bs} JS) [ey 551 AYAF - 7S Bey fe] Pe) By Ze BY Ja IJ eS - EY fe] ef. Bo

Vd IBR

TiteBl Pr SS- By VB) AGSE
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be HA

BsCTEEb
YEA- Sk WittBl, BRBrRS - aa rh PTeB BS SBRT)

Ka BzAT FP ke 2& FAPETIN Y

TEA 1 WittBil, BIRRaSS - aa PT eB HY BS EY BK TA)
ir

Ka #8PITSA ke gzSEPRHE OY BR OS ZA BAETIX YW

YEA- AS 59 FitBl, ATRTR BS -1 BY he aU ee RR IE ID ATIA
FAEra Y PSYY) 7) Bs 1a RE FT SXAEYJ] P) A

YEA- SEB, BTRAa A WAWeRIE ID AFrias
Pie 9EJ9AEHARSRAEPras Y SY PD TB)BP RE ae X A EY TI TA]

SB, PrRF IE ID $$ IMST (International Mobile
Subscriber Identification Number HBAHPikFlA).

VER SER, ARIE ID #8 IMSI (International Mobile
Subscriber Identification Number El ste) xT 1024

RL
Bl ARBRE ID #8 IMSI (International Mobile

Subscriber Identification Number Hi #ayAPikPints) & 4096

VEN- See), «PoaAe AE. ID #8 IMSI CInternational Mobile
Subscriber Identification Number 79Pi54S) XT 16384

FEAL
ID AEH C-RNTI (Cell Radio Network

Temporary Identity, A ZR) ZS
YEHSEB, TIRE - ID 615

RePr i8 X 7S EY YH] ED Bh

FLUSH, TGRA ACHR 15 ATH, EIR IAIJREPEATS-
Z SIE Pa, AIR Z EK 1. RZ EME

SOI; BOPAPIA Z AYAidSAY. Ai'N Z PY) eae

ITE) BEZEFASE. BRAIROS - fis SEYWSREIE ID 48%APE AT

BZ "SY SB)a "PAETakoS - NY TB)

YEH EB, ATI Z E+ 106

ay

TitePl

Prak Y 7S Et Td 8 Pe

RY fe at BYAE
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be HA

TEA- 1 ve WittBil, BTS Z ERY) eat PB4]aBS STP] ae YSY, 0

YEA- 3 WittBl, Prd Z TB "et PO -ST TB) BatA SM,
PRIA Z 10.

ol, Ara Z SFSEE eC AIHA (DRX (Discontinuous Reception)

SET, RTAER A XR LPR ONPRR:
ER A2. BACB=a.

FP, ARB 175> ATACBATA Z.
YEA A T Bl, BTRBTS -1 OYee iyRIE ID BeATIA

Pie& AgFEJirk Z AS RT YB) eat 1 eePros Ss - EY 8] et
YEH ATRATR 1WYA We IE ID BRAR

Pt4SEF 28 ABR ABA (EfaS ZS ETT) el PE aRBS - ET) "at

TEA- Sk iitBl, Pr ZS AY Va1 Bet PY a YT) ef PV - PR
ot, St Va) Bt OFA+r2:

SFN mod Z= (Z div N)*(UE ID mod N)

FEA, SFN AQARI SS - BY Ve) et OY De BY Ac Ae od EYot, =N- min (Z, nB),
nB {4Z, 2Z, Z, Z/2, Z/4, Z/8, Z/16, Z/32, Z/64, Z/128, Z/256,
Z/512, Z/1024} H2-.

FAH, ARRASAHA ATH. RIZE. ATIA RR

A 166111 UMPR:
AER AO. Beeee -TR ia FJ o

a i
Ari Arak Ae8

-Fai riePA SRY AY ZT) Ba FP AR ZJ

(ENA SEMU, PROS -FEARS A:US CPS, Primary
Synchronization Signal).

VERA - Sew, AIR aa Ss PS A aS «CSSS,

Secondary Synchronization Signal).
YEA - Sk i Bl, BRoS- 28 4fa +5Bt BCH (Broadcast Channel,

TiteBl AIA Z Ze

cycle) FHS

eZee SS OeAF ee (PIRAT

fei.
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be HA

VEN SESE, PTASE
- ee 5 et PBCH( Physical Broadcast

YEA 59 iti Bl, Arik SB- 7G 28 fs "SWB PDSCH( Physical Downlink
Shared Channel, EHR Skfais) (EM

YEH SEEBI, Aria - 9c 2a fa "S HE tv MIB (Master Information
Block, SER) fa.

VEN SER. fs 4S¢EH SIBCSystem Information
Block, RAPA fae

r s HJsk Ae Jd SPE 1

CARATR ir WY fa ETA FH COn-Demand)

AB HY

SET, oea Stewa A 3 ARR fe

YEH Seo, APRS SiR i fa, ATR- (a
TRAN (ATI AIR a aeFEN PS BR ATR a i PA
FG AY Be AY) ERYe NA] Ba} FR ABZze.

Sk itBl, ATROS BRSBARAP 1AFAE CT

se HYFRU NA] Bs 4s

BDZ»
A FR On FEGRE

- PARAL BAUR fae.
EP, ARBOORATHE OR SR, AIR Pea

ES
AEB FRI. HIRATA- ia A> AS AS WU ee IE ID AET

Q AE IEBM.

Channel,

stu

AR FA FAcEPir AT ack 28 -+ ae FEeTAAS, ARAR HM TeyOM THY

I Pr AIRBS a PF EY ERK

$5ONBE NY SHBRU IED BS }

Arid Q Soaps, ARO
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be HA

VERSEB, PRR Q SERA HH I ERA Ate LE
Lk Ur) BEDE DABASE

AadQSFSA HAE HHFE
FEI EL PATA.

RRR Q NEBL FE FASE WTHYFE
1AAE .

VERSHB, PIR NEBL EERGNTTHE AY ST dakar Tt FA
Al.

VER- SitePl > Pris Q Sate

SEHAL, SIRS Sala MIR [eIP CCarrier).
YEHSET, BR Q ASFai PELEDAS Fo ie JB AB Fe1BR

YY CCarrier).
YEH TRS RAS
(ONCE, FURNESSFEWMES

sere, AR 4eit BCH (Broadcast Channel,
AMAT) Fea HY.

YEH"SEB, AAR yefa& HE PBCH (Physical Broadcast

YEA - tiBl, AAR -a Ae J PDSCH (Physical Downlink
Shared Channel, WHPTE fais) HRN.

SET, AR SE RRC (Radio Resource Control,
ToeAURPeHill) fa.

Arak (SE SIBCSystem Information Block,
ASM IR).

(EAP SEH), PARIS + pcr 4EMH
BTRARa > By RW ID AAA

PULAFAP ERR Q NESTLE HH Ff cEFEREB EEA
YEA TiteBl, BTRBTASS -1 OYTs]eRIE «D AT IAS AQ

PRE8FREE WY BRN Se ARETI Q BSFa ai PEAIRBS -Fai aie

ANACHASE PA PS¥ PIA, AP, 4, 41 RR:

Channel,
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be HA

eae A. FE X "SBN Ta1 TaDBP AY TE ES BY TB Pa) Bs 1 Sl] AS ISBE

rp, Arik X PTR- faSO FA FAZERIR ee
Prt cht FA BSa SigaaEY RY ST] Bs} PBZ 3 RB

ATTIRE TRR, (RAB
$FPA TX SET FD TT SR 0

FLSA, MPRAFZAR AT, EIR IRIEPEF, ra X A
Arik - Et

(5) 'et A ENT TE BEeePEOL, Fi a8SS - ET] "af KPAY SEVIER. Pr
X SN TABI BR AETS Y ASABE BPAY X AS, AOR Y ZEA X AYIE

REA, ATRAT oR - aoe Ar,A RYFEY Te) IAtA FA FE

Bf FTIR X AY TA BS

FLSA, teHR RHA AT, LIRA AIR
MIN; BaPATA Z AACR. AA Z PS la] af PAT EY Te at
Py Ta) 1 EE EASEY, BraeBrak esSBheI Se ASR IE ID BRFFE BT

FLAS, MEAAHA SAT, EIRAIA EY ae iE 3 Bia RR

A BLFHUPR:
WER AO. ARF A'S

iEek
AY AN TARPr arie PPTEL FEN YS I Wi} BZD

FURIN, ARTEAAHR'J SATE, EGRARIREEZE ATi RR

ABLEUTAR:
- JJ9RA1 Rik

2 > Par EY)maa
SK

EAI AYPB a BS}

ES fd 11 A) -Nt Pd YD Sy EET

Arik Y, Aide-fs 15AWS Arr Y "SAN Vd Bd BP

BF Z PS eoPa, AR ZEA 1 ER. AIR Z HE

A Z 7S Ay TB)a A AI AY Te) ef.
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be HA

Fr, APR
Q ShFolaAZ, APR OQ SoePER PSE il i IE pe

AW BEANSTR, ARAAAAS I RIE ID FAEP
IR Q NFale AE Pa, ATI Q IERR.

Bek: FA fe WC EB oa o

Erp, Pri X ATEREM, PTR aSeAFE IRA TK2 (5

A a
Foie FE 7 INAS. ARS- YEDT]
282D- A A GE aR X A NY TB] Td Bs

FLA, MPRARHA LIRAPREECE, Arik
FETT) et) Aae

Fey VB] at AY) BY Ta1EJPREOE, a8SS -

ENT TB) "eat8 ANSY SY V8) Fa) BA,

Prriak X EY THB]BE aS Y ASA TBE (5 PAY X 7S, AIR Y FEA ZPD OX

TESER, ArikArika Fai TYBO FR AYSY A BTiBABFA
TI Y, Pika -1 BY hs WU ee aRIE ID FEfras Y "SY J] V8) Bs

Bf xeATR X By J] BB

PURI, ARTE ACHE AN TT, LIRAPRB ETE, Arik
315
-WA)ea Z INEeA, AOR ZEA 1 ER. PIR ZK

WieMW; BRATA Z TAC. AR Z IE PE= PASBY fe
fa AY Est TEIREAEAAS, AIRAIRBOK WU RTE ID *FA
ELA, AEERAARRAN PA, ERAPRRFETE

Ga SS . ATRG2RBaS A FF if
(ATI ATI os - aor EIN ATRATI - a PA1,

FLA, AEEEAAHRENSA, Arik

ARH ZA FE PPAPSN e, HP, teu pe:
a -FURR: FOF X PAT BSEp

SHWE. AUR (a AAoa, Prot AY MCS

a OK EN Bs } FR Z we -, ARTOAAYRaN,WS EN)

SK (Araka-

X

PTI Z BS Aa AY fe] ft ©

$5
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be HA

SS. WR AORAFA OA
Sie, AIR - TROTE APR Q NEB

WAWORE ID BEE AIR Q ELEPETR5B EE. TAB
REM.
AEWATET AhAESOPFxyhee, Kh, eo PR,

HW)GEIB BA;
- HORM: APRI ARS.

SPR ValRASode (iTSA TSIM, TSRETM MCS,

FE

Sit, ARIS re Aa Sa FG EP BE AY RK, TR
ESTE AYOLR, SARS >ai ae PT LA FARE1 FBRET

He> - BeFF SETEX NINE TI leBR

X AS TA BGP9ETH ERAPSS SD Ba, TRIS
efTB EMO Ta) LG EFq YOUSY» PTRS BT a YY AST3

BR X AS feBETY Bf fe) BS PEK X ANS TRY EARN X

TE EMC, PRIATR ESi HY PaCSOFRBE MYFE TTOBFAFA
PRIS Y, BAIRSS SAYWBaRIE LD WRAE FiTYNt Td dB

SUID, AO

HM ARE fi PR ZAP 1 ROK. PR ZR

NOES ha) RE AraAasSAAS WU) TE ID BEA
ERS Z NT at FARETRS TD

BUI), 3 3 whLRIRE, BRR
oh BUNFRIS EAA. PRS AAS BU
s (PRITRS TR TRS EL "i Aa FG

EEETA, PIRATR a

FH, ATR X PIERRM, PRA (eS ee

Br aeAA ak AY fa] by} HB b> -, Arias
2847 5earSYA >PreA

AR RG. X

Filex YY AIA Z OAS. PAZ SAT
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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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METHOD AND DEVICE IN UE AND BASE STATION USED

FOR PAGING

BACKGROUND

Cross Reference to Related Application

This disclosure claims the priority benefit of Chinese Patent Application

201710255811.X, filed on April 19, 2017, all of which is incorporated herein by

5

reference.

TECHNICAL FIELD

[0001] The present disclosure relates to transmission schemes in wireless

communication systems, and in particular to a method and a device for paging

transmission in a communication system supporting multiple numerologies.

RELATED ART

[0002] Application scenarios of future wireless communication systems are

becoming increasingly diversified, and different application scenarios have different

performance demands on systems. In order to meet different performance

requirements of various application scenarios, the 3™ Generation Partner Project

(3GPP) Radio Access Network (RAN) #72 plenary session decided to conduct the

study of New Radio (NR). The working item of 5G NR was agreed as an approved

project to standardize the 5G NR at the 3GPP RAN #75 session.

[0003] In order to be applied to various different application scenarios flexibly,

future wireless communication systems, especially 5G NR, will support various

numerologies. The various numerologies refer to various subcarrier spacings, various

symbol time lengths, various Cyclic Prefix (CP) lengths, etc. In order to simplify the

design of systems and to reduce the complexity of User Equipment (UE)

implementation, the overall design of the system physical layer would best adopt a

unified structure for different numerologies.

SUMMARY

[0004] In existing LTE systems, transmission opportunities of paging are defined

through a Paging Frame (PF) and a Paging Occasion (PO) uniformly. The PF is a

1
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radio frame which is likely to transmit a paging message, and the PO is used for

determining a subframe which is likely to transmit a paging message in the PF. The

radio frame in LTE has a fixed time length of 10 milliseconds, and the subframe has

a fixed time length of 1 millisecond. Since an LTE network generally employs a

single numerology or the numerology basically does not change in a long time in the

network, the definition of the possible time of paging using the PF and PO having a

fixed time length can simplify the design of system, under the premise of

guaranteeing the paging capacity and not increasing the power consumption of UE.

Under the 5G NR, a network supports different numerologies, thus, a given time

length, for example, 1 millisecond, probably includes multiple basic scheduling units

(for example, slot). If the legacy design of the current paging opportunity is

employed, the UE would detect the paging message different times for different

numerologies within the 1 millisecond. Therefore, power consumption in some

numerology would be greatly increased. Meanwhile, the paging capacity varies

5

greatly due to the adoption of different numerologies.

[0005] In order to solve the above design problem of paging when multiple

numerologies are employed in the 5G NR, the present disclosure provides a solution,

which determines the transmission opportunities of paging according to the

numerology employed by the paging, thereby guaranteeing that the UE has a small

difference in the complexity and power consumption of monitoring the paging

message under different numerologies and that the paging capacity basically remains

the same. It should be noted the embodiments of the UE of the present disclosure and

the characteristics in the embodiments may be applied to the base station if no

conflict is caused, and vice versa. Further, the embodiments of the present disclosure

and the characteristics in the embodiments may be mutually combined if no conflict

is caused.

[0006] The present disclosure discloses a method in a UE used for paging. The

method includes the following:

[0007] monitoring a first signaling in X time intervals; and

[0008] receiving a first radio signal.

[0009] Herein, X is a positive integer. The first signaling is used for determining

scheduling information for the first radio signal. The scheduling information includes
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at least one of {occupied time-frequency resource, adopted Modulation Coding

Scheme (MCS), subcarrier spacing of subcarriers in occupied frequency domain

resource}. The first radio signal carries a paging message. The frequency domain

resource used for transmitting the first signaling belongs to a first subband. The first

subband includes a positive integer number of consecutive subcarriers in frequency

domain. At least one of {location of the first subband in frequency domain,

subcarrier spacing of subcarriers included in the first subband} is used for

5

determining the X time intervals.

[0010] In one embodiment, with the above method, the UE can determine the time

interval of monitoring a transmitted paging message according to a subcarrier

spacing adopted to transmit the paging message, thereby saving power consumption.

[0011] In one embodiment, the above method designs a uniform calculation

approach of paging opportunity based on different subcarrier spacings. Meanwhile,

the paging capacity remains the same when different subcarrier spacings are adopted

to transmit the paging message.

[0012] In one embodiment, the paging message includes a feature ID of a paged

UE.

[0013] In one embodiment, the first signaling is detected P times at most in each

one of the X time intervals, P is a positive integer.

[0014] In one embodiment, any two of the X time intervals have an equal time

length.

[0015] In one embodiment, two of the X time times have different time lengths.

[0016] In one embodiment, any one of the X time intervals is a slot.

[0017] In one embodiment, any two of the X time intervals have an equal time

length, and the time length of each one of the X time intervals is correlated to the

subcarrier spacing of subcarriers included in the first subband.

[0018] In one embodiment, any one of the X time intervals comprises M

Orthogonal Frequency Division Multiplexing (OFDM) symbols, M is a positive

integer smaller than 14.

[0019] In one embodiment, any one of the X time intervals comprises OFDM

symbols, M is a positive integer smaller than 7.
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[0020] In one embodiment, any two of the X time intervals are orthogonal in time

domain, the orthogonality refers that there is no time unit that belongs to any two of

the X time intervals simultaneously.

[0021] In one embodiment, two of the X time intervals are discrete in time domain.

[0022] In one embodiment, the first signaling is a physical layer signaling.5

[0023] In one embodiment, the first signaling is Downlink Control Information

(DCI).

[0024] In one embodiment, the first signaling is transmitted through a Physical

Downlink Control Channel (PDCCH).

[0025] In one embodiment, the first signaling is transmitted through a New Radio

Physical Downlink Control Channel (NR-PDCCH).

[0026] In one embodiment, the first signaling is transmitted through a PDCCH.

The PDCCH is transmitted in a Common Search Space (CSS).

[0027] In one embodiment, the first signaling is transmitted through a PDCCH, the

PDCCH is transmitted in a UE-Specific Search Space (USS).

[0028] In one embodiment, the first signaling is transmitted through a PDCCH, the

PDCCH has a Cyclic Redundancy Check (CRC) scrambled by a Paging Radio

Network Temporary Identity (P-RNTI).

[0029] In one embodiment, the MCS includes one of {QPSK, 16QAM, 64QAM,

256QAM, 1024QAM}.

[0030] In one embodiment, the subcarrier spacing is equal to 15kHz multiplied by

2 to the Kth power, where K is an integer.

[0031] In one embodiment, the first subband includes a positive integer multiple of

12 subcarriers.

[0032] In one embodiment, all subcarriers included in the first subband have an

equal subcarrier spacing.

[0033] In one embodiment, the location of the first subband in frequency domain

refers to the location of the first subband in a carrier where the first subband is

located.
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[0034] In one embodiment, the location of the first subband in frequency domain

refers to the location of a carrier where the first subband is located in frequency

domain.

[0035] In one embodiment, the location of the first subband in frequency domain

5 refers to a subband index of the first subband in a carrier where the first subband is

located.

[0036] In one embodiment, the location of the first subband in frequency domain

refers to the location of the first subband in a frequency resource corresponding to a

band where the first subband is located.

[0037] In one embodiment, at least one of {location of the first subband in

frequency domain, subcarrier spacing of subcarriers included in the first subband} is

used for the UE to determine the X time intervals.

[0038] In one embodiment, at least one of {location of the first subband in

frequency domain, subcarrier spacing of subcarriers included in the first subband} is

used for the UE to determine the X time intervals based on a given mapping rule.

[0039] In one embodiment, the first radio signal is transmitted through a Downlink

Shared Channel (DL-SCH).

[0040] In one embodiment, the first radio signal is transmitted through a Physical

Downlink Shared Channel (PDSCH).

[0041] In one embodiment, a first bit block is subjected to a modulation mapper, a

layer mapper, precoding, a resource element mapper and OFDM single generation in

sequence to obtain the first radio signal; the first bit block includes the output

obtained after a code block is subjected to channel coding. In one subembodiment,

the code block is a Transport Block (TB). In one subembodiment, the code block is

one part of a TB.

[0042] According to one aspect of the present disclosure, the above method is

characterized in that any one of the X time intervals belongs to a first time window in

time domain; The time length of the first time window is predefined; The first time

window is divided into Y time intervals; The X time intervals are X time intervals of

the Y time intervals, Y being a positive integer not smaller than X; The subcarrier

spacing of subcarriers included in the first subband is used for determining Y; A
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feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[0043] In one embodiment, the time length of the first time window is fixed.

[0044] In one embodiment, the first time window includes a positive integer

5 number of consecutive multi-carrier symbols.

[0045] In one embodiment, the multi-carrier symbol includes a data symbol and a

CP.

[0046] In one embodiment, the first time window has a time length of 1

millisecond.

[0047] In one embodiment, the first time window has a time length of 10

milliseconds.

[0048] In one embodiment, the first time window is a subframe.

[0049] In one embodiment, the first time window is a radio frame.

[0050] In one embodiment, any two of the Y time intervals have an equal time

length.

[0051] In one embodiment, two of the Y time intervals have different time lengths.

[0052] In one embodiment, Y is greater than X.

[0053] In one embodiment, Y is proportional to the subcarrier spacing of

subcarriers included in the first subband.

[0054] In one embodiment, the subcarrier spacing of subcarriers included in the

first subband is used for the UE to determine Y.

[0055] In one embodiment, the subcarrier spacing of subcarriers included in the

first subband is used for the UE to determine Y based on a given mapping

relationship.

[0056] In one embodiment, the feature ID of the monitor of the first signaling is

used for the UE to determine the X time intervals in the Y time intervals.

[0057] In one embodiment, the feature ID of the monitor of the first signaling is

used for the VE to determine the X time intervals in the Y time intervals based on a

given mapping relationship.
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[0058] In one embodiment, the feature ID refers to an International Mobile

Subscriber Identification Number (IMSI).

[0059] In one embodiment, the feature ID refers to a remainder when the IMSI is

divided by 1024.

[0060] In one embodiment, the feature ID refers to a remainder when the IMSI is5

divided by 4096.

[0061] In one embodiment, the feature ID refers to a remainder when the IMSI is

divided by 16384.

[0062] In one embodiment, the feature ID refers to a Cell Radio Network

Temporary Identity (C-RNTID.

[0063] In one embodiment, a physical cell ID of a cell transmitting the first

signaling is used for determining the X time intervals in the Y time intervals.

[0064] According to one aspect of the present disclosure, the above method is

characterized in that the first time window belongs to one of Z time windows, Z

being an integer greater than 1; Z is predefined, or Z is configurable; Any two of the

Z time windows have an equal time length; The feature ID of the monitor of the first

signaling is used for determining the first ttme window in the Z time windows.

[0065] In one embodiment, Z is equal to 10.

[0066] In one embodiment, any two of the Z time windows are orthogonal in time

domain.

[0067] In one embodiment, any one of the Z time windows is a subframe, Z is

equal to 10,

[0068] In one embodiment, any one of the Z time windows is a radio frame, Z is

equal to the number of radio frames included in a Discontinuous Reception (DRX)
cycle.

[0069] In one embodiment, the above method further includes the following:

[0070] receiving a third signaling.

[0071] Herein, the third signaling is used for configuring Z.

[0072] In one embodiment, the feature ID of the monitor of the first signaling is
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used for the UE to determine the first time window in the Z time windows.

[0073] In one embodiment, the feature ID of the monitor of the first signaling is

used for the UE to determine the first time window in the Z time windows based on a

given mapping relationship.

[0074] In one embodiment, any one of the Z time windows is a radio frame; The5

first time window is obtained by the following formula.

[0075] SFN mod Z (Z div N)*(UE ID modN)

[0076] Herein, SFN is a frame number of a radio frame corresponding to the first

time window, N min(Z,nB), nB is equal to one of {4Z, 2Z, Z, Z/2, Z/4, Z/8, Z/16,

2/32, Z/64, Z/128, Z/256, 2/512, Z/1024}.

[0077] According to one aspect of the present disclosure, the above method further

includes the following:

[0078] receiving a second radio signal;

[0079] Herein, the second radio signal is used for determining at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers

included in the first subband}.

[0080] In one embodiment, the second radio signal includes a Primary

Synchronization Signal (PSS).

[0081] In one embodiment, the second radio signal includes a Second

Synchronization Signal (SSS).

[0082] In one embodiment, the second radio signal is transmitted through a

Broadcast Channel (BCH).

[0083] In one embodiment, the second radio signal is transmitted through a

Physical Broadcast Channel (PBCH).

[0084] In one embodiment, the second radio signal is transmitted through a

PDSCH.

[0085] In one embodiment, the second radio signal carries Master Information

Block (MIB) information.

[0086] In one embodiment, the second radio signal carries System Information
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Block (SIB) information.

[0087] In one embodiment, the information carried by the second radio signal is

transmitted cyclically.

[0088] In one embodiment, the information carried by the second radio signal is

transmitted on-demand.5

[0089] In one embodiment, the second radio signal carries first information; The

first information is used for determining at least one of {location of the first subband

in frequency domain, subcarrier spacing of subcarriers included in the first subband}.

[0090] In one embodiment, the second radio signal carries first information; The

first information indicates at least one of {location of the first subband in frequency

domain, subcarrier spacing of subcarriers included in the first subband}.

[0091] In one embodiment, the second radio signal is used for the UE to determine

at least one of {location of the first subband in frequency domain, subcarrier spacing

of subcarriers included in the first subband}.

[0092] In one embodiment, the second radio signal indicates at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers

included in the first subband}.

[0093] According to one aspect of the present disclosure, the above method further

includes the following:

[0094] receiving a second signaling;

[0095] Herein, the second signaling is used for determining Q subbands, Q being a

positive integer; The first subband belongs to one of the Q subbands; Any one of the

Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.

[0096] In one embodiment, in any one of the Q subbands, all the included

subcarriers have an equal subcarrier spacing.

[0097] In one embodiment, in any two of the Q subbands, the subcarriers have

different subcarrier spacings.

[0098] In one embodiment, in two of the Q subbands, the subcarriers have an equal
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subcarrier spacing .

[0099] In one embodiment, any two of the Q subbands have an equal frequency

domain width.

[00100] In one embodiment, two of the Q subbands have different frequency

domain widths.

[00101] In one embodiment, the Q subbands all belong to one same carrier.

[00102] In one embodiment, two of the Q subbands belong to different carriers.

[00103] In one embodiment, the second signaling is a high layer signaling.

[00104] In one embodiment, the second signaling is a physical layer signaling.

[00105] In one embodiment, the second signaling is transmitted through a BCH.

[00106] In one embodiment, the second signaling is transmitted through a PBCH.

[00107] In one embodiment, the second signaling is transmitted through a PDSCH.

5

[00108] In one embodiment, the second signaling is a Radio Resource Control

(RRC) signaling.

[00109] In one embodiment, the second signaling is an SIB.

[00110] In one embodiment, the second signaling is transmitted through a DCI.

[00111] In one embodiment, the feature ID of the monitor of the first signaling is

used for the UE to determine the first subband in the Q subbands.

[00112] In one embodiment, the feature ID of the monitor of the first signaling is

used for the UE to determine the first subband in the Q subbands based on a specific

mapping relationship.

[00113] The present disclosure discloses a method in a base station used for paging.

The method includes the following:

[00114] transmitting a first signaling in a positive integer number of time intervals

ofX time intervals; and

[00115] transmitting a first radio signal.

[00116] Herein, X is a positive integer; The first signaling is used for determining

scheduling information for the first radio signal; The scheduling information includes
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at least one of {occupied time-frequency resource, adopted MCS, subcarrier spacing
of subcarriers in occupied frequency domain resource}; The first radio signal carries

a paging message; The frequency domain resource used for transmitting the first

signaling belongs to a first subband; The first subband includes a positive integer

5 number of consecutive subcarriers in frequency domain; At least one of {location of

the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband} is used for determining the X time intervals.

[00117] According to one aspect of the present disclosure, the above method is

characterized in that any one of the X time intervals belongs to a first time window in

time domain; The time length of the first time window is predefined; The first time

window is divided into Y time intervals; The X time intervals are X time intervals of

the Y time intervals, Y being a positive integer not smaller than X; The subcarrier

spacing of subcarriers included in the first subband is used for determining Y; A

feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00118] According to one aspect of the present disclosure, the above method is

characterized in that the first time window belongs to one of Z time windows, Z

being an integer greater than 1; Z is predefined, or Z is configurable; Any two of the

Z time windows have an equal time length; The feature ID of the monitor of the first

signaling is used for determining the first ttme window in the Z time windows.

[00119] According to one aspect of the present disclosure, the above method further

includes the following:

[00120] transmitting a second radio signal;

[00121] Herein, the second radio signal is used for determining at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers

included in the first subband}.

[00122] According to one aspect of the present disclosure, the above method further

includes the following:

[00123] transmitting a second signaling;

[00124] Herein, the second signaling is used for determining Q subbands, Q being a

positive integer; The first subband belongs to one of the Q subbands; Any one of the
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Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.

[00125] The present disclosure discloses a UE used for paging. The UE includes:

[00126] a first receiver module, to monitor a first signaling in X time intervals; and

[00127] asecond receiver module, to receive a first radio signal.

5

[00128] Herein, X is a positive integer. The first signaling is used for determining

scheduling information for the first radio signal; The scheduling information includes

at least one of {occupied time-frequency resource, adopted MCS, subcarrier spacing
of subcarriers in occupied frequency domain resource}; The first radio signal carries

a paging message; The frequency domain resource used for transmitting the first

signaling belongs to a first subband; The first subband includes a positive integer

number of consecutive subcarriers in frequency domain; At least one of {location of

the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband} is used for determining the X time intervals.

[00129] According to one aspect of the present disclosure, the above UE is

characterized in that any one of the X time intervals belongs to a first time window in

time domain; The time length of the first time window is predefined; The first time

window is divided into Y time intervals; The X time intervals are X time intervals of

the Y time intervals, Y being a positive integer not smaller than X; The subcarrier

spacing of subcarriers included in the first subband is used for determining Y; A

feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00130] According to one aspect of the present disclosure, the above UE is

characterized in that the first time window belongs to one of Z time windows, Z

being an integer greater than 1; Z is predefined, or Z is configurable; Any two of the

Z time windows have an equal time length; The feature ID of the monitor of the first

signaling is used for determining the first ttme window in the Z time windows.

[00131] According to one aspect of the present disclosure, the above UE is

characterized in that the first receiver module further receives a second radio signal;

The second radio signal is used for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first
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subband}.

[00132] According to one aspect of the present disclosure, the above UE is

characterized in that the first receiver module further receives a second signaling;

The second signaling is used for determining Q subbands, Q being a positive integer;

5 The first subband belongs to one of the Q subbands; Any one of the Q subbands

includes a positive integer number of consecutive subcarriers; The feature ID of the

monitor of the first signaling is used for determining the first subband in the Q

subbands.

[00133] The present disclosure discloses a base station device used for paging. The

base station device includes:

[00134] a first transmitter module, to transmit a first signaling in a positive integer

number of time intervals ofX time intervals respectively; and

[00135] asecond transmitter module, to transmit a first radio signal;

[00136] Herein, X is a positive integer; The first signaling is used for determining

scheduling information for the first radio signal; The scheduling information includes

at least one of {occupied time-frequency resource, adopted MCS, subcarrier spacing
of subcarriers in occupied frequency domain resource}; The first radio signal carries

a paging message; The frequency domain resource used for transmitting the first

signaling belongs to a first subband; The first subband includes a positive integer

number of consecutive subcarriers in frequency domain; At least one of {location of

the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband} is used for determining the X time intervals.

[00137] According to one aspect of the present disclosure, the above base station

device is characterized in that any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time

intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; A feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00138] According to one aspect of the present disclosure, the above base station

device is characterized in that the first time window belongs to one of Z time
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windows, Z being an integer greater than 1; Z is predefined, or Z is configurable;

Any two of the Z time windows have an equal time length; The feature ID of the

monitor of the first signaling is used for determining the first time window in the Z

time windows.

[00139] According to one aspect of the present disclosure, the above base station

device is characterized in that the first transmitter module further transmits a second

radio signal; The second radio signal is used for determining at least one of {location
of the first subband in frequency domain, subcarrier spacing of subcarriers included

5

in the first subband}.

[00140] According to one aspect of the present disclosure, the above base station

device is characterized in that the first transmitter module further transmits a second

signaling; The second signaling is used for determining Q subbands, Q being a

positive integer; The first subband belongs to one of the Q subbands; Any one of the

Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.

BRIEF DESCRIPTION OF THE DRAWINGS

[00141] Other features, purposes and advantages of the present disclosure will

become more apparent from the detailed description of non-restrictive embodiments

taken in conjunction with the following drawings.

[00142] FIG 1 is a flowchart illustrating the transmission of aFy first signaling and a

first radio signal according to one embodiment of the present disclosure.

[00143] FIG 2 is a diagram illustrating a network architecture according to one

embodiment of the present disclosure.

[00144] FIG 3 is a diagram illustrating a radio protocol architecture of a user plane

and a control plane according to one embodiment of the present disclosure.

[00145] FIG 4 is a diagram illustrating a base station device and a VE according to

one embodiment of the present disclosure.

[00146] FIG 5 is a flowchart illustrating the transmission of a radio signal according
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to one embodiment of the present disclosure.

[00147] FIG 6 is a diagram illustrating a relationship between Z time windows and

Q subbands according to one embodiment of the present disclosure.

[00148] FIG 7 is a diagram illustrating a relationship between a first time window

and X time intervals according to one embodiment of the present disclosure.5

[00149] FIG 8 is a diagram illustrating a relationship among a first signaling, a first

radio signal and a second radio signal according to one embodiment of the present

disclosure.

[00150] FIG 9 is astructure block diagram illustrating a processing device in a UE

according to one embodiment of the present disclosure.

[00151] FIG 10 is astructure block diagram illustrating a processing device in a

base station according to one embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[00152] The technical scheme of the present disclosure is described below in further

detail in conjunction with the drawings. It should be noted that the embodiments in

the disclosure and the characteristics of the embodiments may be arbitrarily

combined if there is no conflict.

[00153] Embodiment 1

[00154] Embodiment 1 illustrates an example of a flowchart for the transmission of

a first signaling and a first radio signal according to one embodiment of the present

disclosure, as shown in FIG 1. In FIG 1, each box represents a step. In Embodiment

1, the UE of the present disclosure first monitors a first signaling in X time intervals,

and then receives a first radio signal, wherein X is a positive integer; The first

signaling is used for determining scheduling information for the first radio signal;

The scheduling information includes at least one of {occupied time-frequency

resource, adopted MCS, subcarrier spacing of subcarriers in occupied frequency

domain resource}; The first radio signal carries a paging message; The frequency

domain resource used for transmitting the first signaling belongs to a first subband;

The first subband includes a positive integer number of consecutive subcarriers in

frequency domain; At least one of {location of the first subband in frequency domain,

subcarrier spacing of subcarriers included in the first subband} is used for
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determining the X time intervals.

[00155] In one embodiment, any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time

5 intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; A feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00156] In one embodiment, any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time

intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; A feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals; The first time window belongs to one of Z time

windows, Z being an integer greater than 1. Z is predefined, or Z is configurable;

Any two of the Z time windows have an equal time length; The feature ID of the

monitor of the first signaling is used for determining the first time window in the Z

time windows.

[00157] In one embodiment, the method further includes the following:

[00158] receiving a second radio signal;

[00159] Herein, the second radio signal is used for determining at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers

included in the first subband}.

[00160] In one embodiment, the method further includes the following:

[00161] receiving a second signaling;

[00162] The second signaling is used for determining Q subbands, Q being a

positive integer; The first subband belongs to one of the Q subbands; Any one of the

Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.
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[00163] Embodiment 2

[00164] Embodiment 2 illustrates an example of a diagram for a network

architecture, as shown in FIG 2. FIG 2 is a diagram illustrating a system network

architecture 200 ofNR 5G LTE and Long-Term Evolution Advanced (LTE-A). The
5 NR 5G or LTE network architecture 200 may be called an Evolved Packet System

(EPS) 200. The EPS 200 may include one or more UEs 201, a Next

Generation-Radio Access Network (NG-RAN) 202. an Evolved Packet Core

/5G-Core Network (EPC/5G-CN) 210, a Home Subscriber Server (HSS) 220 and an

Internet Service 230. The EPS may be interconnected with other access networks.

For simple description, the entities/interfaces are not shown. As shown in FIG 2, the

EPS provides packet switching services. Those skilled in the art are easy to

understand that various concepts presented throughout the present disclosure can be

extended to networks providing circuit switching services or other cellular networks.

The NG-RAN includes an NR node B (gNB) 203 and other gNBs 204. The gNB 203

provides user plane and control plane protocol terminations towards the UE 201. The

gNB 203 may be connected to other gNBs 204 via an Xn interface (for example,

backhaul). The gNB 203 may be called a base station, a base transceiver station, a

radio base station, a radio transceiver, a transceiver function, a Basic Service Set

(BSS), an Extended Service Set (ESS), a TRP or other appropriate terms. The gNB
203 provides an access point of the 5G-CN/EPC 210 for the UE 201. Examples of

UE 201 include cellular phones, smart phones, Session Initiation Protocol (SIP)

phones, laptop computers, Personal Digital Assistants (PDAs), Satellite Radios,

Global Positioning Systems (GPSs), multimedia devices, video devices, digital audio

plaver (for example, MP3 plavers), cameras, games consoles, unmanned aerial

vehicles, air vehicles, narrow-band physical network equipment, machine-type

communication equipment, land vehicles, automobiles, wearable equipment, or anv

other devices having similar functions. Those skilled in the art also can call the UE

201 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 radio communication device,

a remote device, a mobile subscriber station, an access terminal, a mobile terminal, a

wireless terminal, a remote terminal, a handset, a user agent, a mobile client, a client

or other appropriate terms. The gNB 203 is connected to the EPC/SG-CN 210 via an

SI/NG interface. The EPC/5G-CN 210 includes a Mobility Management
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Entity/Authentication Management Field/User Plane Function (MME/AME/UPF)

211, other MMEs/AMFs/UPFs 214, a Service Gateway (S-GW) 212 and a Packet

Data Network Gateway (P-GW) 213. The MME/AMF/UPF 211 is a control node for

processing a signaling between the UE 201 and the 5G-CN/EPC 210. Generally, the

5 MME/AMF/UPF 211 provides bearer and connection management. All user Internet

Protocol (IP) packets are transmitted through the S-GW 212. The S-GW 212 is

connected to the P-GW 213. The P-GW 213 provides UE IP address allocation and

other functions. The P-GW 213 is connected to the internet service 230. The internet

service 230 includes IP services corresponding to operators, specifically including

internet, intranet, IP Multimedia Subsystems (IP IMSs) and PS Streaming Services

(PSSs).

[00165] In one embodiment, the UE 201 corresponds to the UE in the present

disclosure.

[00166] In one embodiment, the UE 201 supports the transmission based on

multiple numerologies.

[00167] In one embodiment, the gNB 203 corresponds to the base station device in

the present disclosure.

[00168] In one embodiment, the gNB 203 supports the transmission based on

multiple numerologies.

[00169] Embodiment 3

[00170] Embodiment 3 is a diagram illustrating an embodiment of a radio protocol

architecture of a user plane and a control plane according to the present disclosure, as

shown in FIG 3. FIG 3 is a diagram illustrating an embodiment of a radio protocol

architecture of a user plane and a control plane. In FIG. 3, the radio protocol

architecture of a UE and a base station device (gNB or eNB) is presented by three

layers, which are a layer 1, a layer 2 and a layer 3 respectively. The layer 1 (L1) is

the lowest layer and performs signal processing functions of raa PHY layer. The layer

1 is called PHY 301 in this paper. The layer 2 (L2) 305 is above the PHY 301, and is

in charge of the link between the UE and the gNB via the PHY 301. In the user plane,

the L2 305 includes a Medium Access Control (MAC) sublayer 302, a Radio Link

Control (RLC) sublayer 303, and a Packet Data Convergence Protocol (PDCP)

sublayer 304. All the three sublayers end at the gNB of the network side. Although
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not described in FIG.3, the UE may include several higher layers above the L2 305,

such as network layer (i.e. IP layer) ending at a P-GW of the network side and an

application layer ending at the other side of the connection (i.e. a peer UE, a server,

etc.). The PDCP sublayer 304 provides multiplexing among variable radio bearers

and logical channels. The PDCP sublayer 304 also provides a header compression for

a higher layer packet so as to reduce a radio transmission overhead. The PDCP

sublayer 304 provides security by encrypting a packet and provides support for UE

handover between gNBs. The RLC sublayer 303 provides segmentation and

reassembling of a higher layer packet, retransmission of a lost packet, and reordering

of a lost packet to as to compensate the disordered receiving caused by Hybrid

Automatic Repeat Request (HARQ). The MAC sublayer 302 provides multiplexing

between logical channels and transport channels. The MAC sublayer 302 is also

responsible for allocating between UEs various radio resources (1.e., resource block)

in a cell. The MAC sublayer 302 is also in charge ofHARQ operation. In the control

plane, the radio protocol architecture of the UE and the gNB is almost the same as

the radio protocol architecture in the user plane on the PHY 301 and the L2 305, but

there is no header compression for the control plane. The control plane also includes

a Radio Resource Control (RRC) sublayer 306 in the layer 3 (L3). The RRC sublayer

306 is responsible for acquiring radio resources (i.e. radio bearer) and configuring

5

the lower layers using an RRC signaling between the gNB and the UE.

[00171] In one embodiment, the radio protocol architecture shown in FIG 3 is

applicable to the UE in the present disclosure.

[00172] In one embodiment, the radio protocol architecture shown in FIG 3 is

applicable to the base station device in the present disclosure.

[00173] In one embodiment, the first signaling in the present disclosure is generated

by the PHY 301.

[00174] In one embodiment, the first signaling in the present disclosure is generated

by the MAC 302.

[00175] In one embodiment, the first signaling in the present disclosure is generated

by the RRC 306.

[00176] In one embodiment, the second signaling in the present disclosure is

generated by the PHY 301.
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[00177] In one embodiment, the second signaling in the present disclosure is

generated by the MAC 302.

[00178] In one embodiment, the second signaling in the present disclosure is

generated by the RRC 306.

[00179] In one embodiment, the first radio signal in the present disclosure is5

generated by the RRC 306.

[00180] In one embodiment, the first radio signal in the present disclosure is

generated by the MAC 302.

[00181] In one embodiment, the first radio signal in the present disclosure is

generated by the PHY 301.

[00182] In one embodiment, the second radio signal in the present disclosure is

generated by the RRC 306.

[00183] In one embodiment, the second radio signal in the present disclosure is

generated by the MAC 302.

[00184] In one embodiment, the second radio signal in the present disclosure is

generated by the PHY 301.

[00185] Embodiment 4

[00186] Embodiment 4 illustrates a diagram of a base station device and a given UE

according to the present disclosure, as shown in FIG. 4. FIG. 4 is a block diagram of

a gNB 410 in communication with a VE 450 in an access network.

[00187] The base station device 410 includes a controller/processor 440, raa memory

430, a receiving processor 412, a transmitter/receiver 416 and a transmitting

processor 415. The transmitter/receiver 416 includes an antenna 420. A packet from

a higher layer is provided to the controller/processor 440. The controller/processor

440 provides header compression/decompression, encryption/decryption, packet

segmentation and reordering, multiplexing/de-multiplexing between a logical

channel and a transport channel, to implement the L2 protocol used for the user plane

and the control plane. The packet from a higher layer may include data or control

information, for example, DL-SCH or UL-SCH. The transmitting processor 455

performs signal transmitting processing functions of an L1 layer (that is, PHY),

including encoding, interleaving, scrambling, modulation, power control/allocation,
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precoding. generation of physical layer control signaling (including PBCH, PDCCH,

PHICH, PCFICH, reference signal), etc. The receiving processor 412 performs signal

receiving processing functions of the L1 layer (that is, PHY), including decoding,

de-interleaving, descrambling, demodulation, decoding, extraction of physical layer

control signaling, etc. The transmitter 416 is configured to convert a baseband signal

provided by the transmitting processor 415 into a radio-frequency signal and transmit

the radio-frequency signal via the antenna 420. The receiver 416 is configured to

convert a radio-frequency signal received via the antenna 420 into a baseband signal

5

and provide the baseband signal to the receiving processor 412.

[00188] The UE 450 includes a controller/processor 490, a memory 480, a receiving

processor 452, a transmitter/receiver 456, a transmitting processor 455, and a data

source 467. The transmitter/receiver 456 includes an antenna 460. The data source

467 provides a packet from a higher laver packet to the controller/processor 490. The

controller/processor 490 provides header §compression/decompression,

encrv ption/decry ption, packet segmentation and reordering.

multiplexing/de-multiplexing between a logical channel and a transport channel, to

implement the L2 protocol used for the user plane and the control plane. The packet

from a higher layer may include data or control information, for example, DL-SCH
or UL-SCH. The transmitting processor 490 performs signal transmitting processing

functions of an L1 layer (that is, PHY), including encoding, interleaving, scrambling,

modulation, power control/allocation, precoding, generation of physical laver control

signaling. etc. The receiving processor 452 performs signal receiving processing

functions of the L1 layer (that is, PHY), including decoding, de-interleaving,

descrambling, demodulation, decoding, extraction of physical laver control signaling,
etc. The transmitter 456 is configured to convert a baseband signal provided by the

transmitting processor 455 into a radio-frequency signal and transmit the

radio-frequency signal via the antenna 460. The receiver 456 is configured to convert

a radio-frequency signal received via the antenna 460 into a baseband signal and

provide the baseband signal to the receiving processor 452.

[00189] In Downlink (DL) transmission, a packet DL-SCH from a higher layer,

which includes the first radio signal, the second radio signal and the second signaling

in the present disclosure, is provided to the controller/processor 440. The

controller/processor 440 performs functions of a layer 2. In downlink transmission,
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the controller/processor 440 provides header compression, encryption, packet

segmentation and reordering, multiplexing between a logical channel and a transport

channel, and radio resource allocation for the UE 450 based on various priorities.

The controller/processor 440 is also in charge ofHARQ operation, retransmission of

a lost packet, and a signaling to the UE450. The transmitting processor 415 performs

signal processing functions of the layer 1, including the generation of the first

signaling in the present disclosure. The generation of the second signaling and the

generation of the physical layer signals of the first radio signal and second radio

signal are accomplished at the transmitting processor 415. The signal processing

function includes decoding and interleaving, so as to ensure an FEC (Forward Error

Correction) and a demodulation corresponding to a modulation scheme (i.e., BPSK,

QPSK, etc.) at the UE 450 side. The modulated signals are divided into parallel

streams. Each of the parallel streams is mapped into a corresponding subcarrier of

multi-carriers and/or multi-carrier symbol. Then the transmitting processor 415 maps

the parallel stream into the antenna 420 via the transmitter 416 to as to transmit the

parallel stream in the form of Radio Frequency (RF) signals. At the receiving side,

every receiver 456 receives a radio frequency signal via the corresponding antenna

460. Every receiver 456 recovers the baseband information modulated to the RF

carrier and provides the baseband information to the receiving processor 452. The

receiving processor 452 performs signal receiving processing functions of the layer 1,

including the detection of the first signaling in the present disclosure, the receiving of

the first radio signal and the second radio signal, the receiving of the physical layer

signal of the second signaling, etc. Demodulation is conducted corresponding to a

modulation scheme (i.e., BPSK, QPSK, etc.) through the multi-carrier symbol in the

multi-carrier symbol stream, then decoding and de-interleaving are conducted to

recover the data or control signal transmitted by the gNB 410 on the physical channel,

and then the data and control signal are provided to the controller/processor 490. The

controller/processor 490 performs functions of the layer 2. The controller/processor

can be connected to a memory 480 that stores program code and data. The memory

5

480 is a computer readable media.

[00190] In one embodiment, the UE 450 corresponds to the UE in the present

disclosure.

[00191] In one embodiment, the gNB 410 corresponds to the base station device in
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the present disclosure.

[00192] In one embodiment, the UE 450 device includes at least one processor and

at least one memory. The at least one memory includes computer program codes. The

at least one memory and the computer program codes are configured to be used in

collaboration with the at least one processor. The UE 450 device at least monitors a

first signaling in X time intervals and receives a first radio signal, wherein X is a

positive integer; The first signaling is used for determining scheduling information

for the first radio signal; The scheduling information includes at least one of

{occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers

in occupied frequency domain resource}; The first radio signal carries a paging

message; The frequency domain resource used for transmitting the first signaling

belongs to a first subband; The first subband includes a positive integer number of

consecutive subcarriers in frequency domain; At least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first

5

subband} is used for determining the X time intervals.

[00193] In one embodiment, the UE 450 includes a memory that stores a computer

readable instruction program. The computer readable instruction program generates

an action when executed by at least one processor. The action includes monitoring a

first signaling in X time intervals and receiving a first radio signal, wherein X is a

positive integer; The first signaling is used for determining scheduling information

for the first radio signal; The scheduling information includes at least one of

{occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers

in occupied frequency domain resource}; The first radio signal carries a paging

message; The frequency domain resource used for transmitting the first signaling

belongs to a first subband; The first subband includes a positive integer number of

consecutive subcarriers in frequency domain; At least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first

subband} is used for determining the X time intervals.

[00194] In one embodiment, the gNB 410 device includes at least one processor and

at least one memory. The at least one memory includes computer program codes. The

at least one memory and the computer program codes are configured to be used in

collaboration with the at least one processor. The gNB 410 at least transmits a first

signaling in a positive integer number of time intervals of X time intervals and
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transmits a first radio signal, wherein X is a positive integer; The first signaling is

used for determining scheduling information for the first radio signal; The scheduling

information includes at least one of {occupied time-frequency resource, adopted

MCS, subcarrier spacing of subcarriers in occupied frequency domain resource}; The

5 first radio signal carries a paging message; The frequency domain resource used for

transmitting the first signaling belongs to a first subband; The first subband includes

a positive integer number of consecutive subcarriers in frequency domain; At least

one of {location of the first subband in frequency domain, subcarrier spacing of

subcarriers included in the first subband} is used for determining the X time

intervals.

[00195] In one embodiment, the gNB 410 device includes a memory that stores a

computer readable instruction program. The computer readable instruction program

generates an action when executed by at least one processor. The action includes

transmitting a first signaling in a positive integer number of time intervals ofX time

intervals and transmitting a first radio signal, wherein X is a positive integer; The

first signaling is used for determining scheduling information for the first radio

signal; The scheduling information includes at least one of {occupied time-frequency

resource, adopted MCS, subcarrier spacing of subcarriers in occupied frequency

domain resource}; The first radio signal carries a paging message; The frequency

domain resource used for transmitting the first signaling belongs to a first subband;

The first subband includes a positive integer number of consecutive subcarriers in

frequency domain. At least one of {location of the first subband in frequency domain,

subcarrier spacing of subcarriers included in the first subband} is used for

determining the X time intervals.

[00196] In one embodiment, the receiver 456 (including the antenna 460) and the

receiving processor 452 are configured to monitor the first signaling in the present

disclosure.

[00197] In one embodiment, the receiver 456 (including the antenna 460), the

receiving processor 452 and the controller/processor 490 are configured to receive

the first radio signal in the present disclosure.

[00198] In one embodiment, the receiver 456 (including the antenna 460), the

receiving processor 452 and the controller/processor 490 are configured to receive

24



10

15

20

25

30

the second radio signal in the present disclosure.

[00199] In one embodiment, the receiver 456 (including the antenna 460), the

receiving processor 452 and the controller/processor 490 are configured to monitor

the second signaling in the present disclosure.

[00200] In one embodiment, the transmitter 416 (including the antenna 420) and the

transmitting processor 415 are configured to transmit the first signaling in the present

5

disclosure.

[00201] In one embodiment, the transmitter 416 (including the antenna 420), the

transmitting processor 415 and the controller/processor 440 are configured to transit

the first radio signal in the present disclosure.

[00202] In one embodiment, the transmitter 416 Gncluding the antenna 420), the

transmitting processor 415 and the controller/processor 440 are configured to transit

the second radio signal in the present disclosure.

[00203] In one embodiment, the transmitter 416 Gncluding the antenna 420), the

transmitting processor 415 and the controller/processor 440 are configured to transit

the second signaling in the present disclosure.

[00204] Embodiment 5

[00205] Embodiment 5 illustrates an example of a flowchart for the transmission of

a radio signal according to an embodiment of the present disclosure, as shown in FIG

5. In FIG 5, the base station N1 is a maintenance base station for a serving cell of the

UE U2. Steps marked in a dotted box are optional.

[00206] The base station N1 transmits a second radio signal in $11, transmits a

second signaling in $12, transmits a first signaling in a positive integer number of

time intervals ofX time intervals in $13, and transmits a first radio signal in $14.

[00207] The UE U2 receives the second radio signal in $21, receives the second

signaling in $22, monitors the first signaling in X time intervals in $23, and receives

the first radio signal in $24.

[00208] In Embodiment 5, X is a positive integer; The first signaling is used for

determining scheduling information for the first radio signal; The scheduling

information includes at least one of {occupied time-frequency resource, adopted

MCS, subcarrier spacing of subcarriers in occupied frequency domain resource}; The
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first radio signal carries a paging message; The frequency domain resource used for

transmitting the first signaling belongs to a first subband; The first subband includes

a positive integer number of consecutive subcarriers in frequency domain; At least

one of {location of the first subband in frequency domain, subcarrier spacing of

subcarriers included in the first subband} is used for determining the X time intervals;

The second radio signal is used for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first

subband}; The second signaling is used for determining Q subbands, Q being a

positive integer; The first subband belongs to one of the Q subbands; Any one of the

Q subbands includes a positive integer number of consecutive subcarriers; A feature

ID of a monitor of the first signaling is used for determining the first subband in the

Q subbands.

5

[00209] In one embodiment, any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time

intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; The feature ID of the monitor of the first signaling is used for determining the X
time intervals in the Y time intervals.

[00210] In one embodiment, the first time window belongs to one of Z time

windows, Z being an integer greater than 1; Z is predefined, or Z is configurable;

Any two of the Z time windows have an equal time length; The feature ID of the

monitor of the first signaling is used for determining the first time window in the Z

time windows.

[00211] In one embodiment, the paging message includes a feature ID of a paged

UE.

[00212] In one embodiment, the MCS includes one of {QPSK, 16QAM, 64QAM,

256QAM, 1024QAM}.

[00213] In one embodiment, the subcarrier spacing is equal to 15kHz multiplied by

2 to the Kth power. K is an integer.

[00214] In one embodiment, the first subband includes a positive integer multiple of

12 subcarriers.
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[00215] In one embodiment, all subcarriers included in the first subband have an

equal subcarrier spacing.

[00216] In one embodiment, the location of the first subband in frequency domain

refers to the location of the first subband in a carrier where the first subband is

5 located.

[00217] In one embodiment, the location of the first subband in frequency domain

refers to the location of a carrier where the first subband is located in frequency

domain.

[00218] In one embodiment, the location of the first subband in frequency domain

refers to a subband index of the first subband in a carrier where the first subband is

located.

[00219] In one embodiment, the location of the first subband in frequency domain

refers to the location of the first subband in a frequency resource corresponding to a

band where the first subband is located.

[00220] In one embodiment, the second signaling is a high layer signaling.

[00221] In one embodiment, the second signaling is a physical layer signaling.

[00222] In one embodiment, the second signaling is transmitted through a BCH.

[00223] In one embodiment, the second signaling is transmitted through a PBCH.

[00224] In one embodiment, the second signaling is transmitted through a PDSCH.

[00225] In one embodiment, the second signaling is an RRC signaling.

[00226] In one embodiment, the second signaling is an SIB.

[00227] In one embodiment, the second signaling is transmitted through a DCI.

[00228] Embodiment 6

[00229] Embodiment 6 illustrates an example of a diagram for a relationship

between Z time windows and Q subbands according to one embodiment of the

present disclosure, as shown in FIG 6. In FIG 6, the horizontal axis represents time,

the vertical axis represents frequency, each rectangle represents a time interval, the

rectangles filled by oblique lines represent X1 time intervals monitored by a UE#1 in

a time window #a, the rectangles filled by cross lines represent X2 time intervals
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monitored by a UE#2 in a time window #b, the rectangles filled by crossed oblique

lines represent X3 time intervals monitored by a UE#3 in a time window #c.

[00230] In embodiment 6, the UE#1 monitors a first signaling in X1 time intervals

respectively. The frequency domain resource used for transmitting the first signaling

belongs to the subband #1. The subband #1 includes a positive integer number of

consecutive subcarriers in frequency domain. At least one of {location of the

subband #1 in frequency domain, subcarrier spacing of subcarriers included in the

subband #1} is used for determining the X1 time intervals. Any one of the X1 time

intervals belongs to the time window #a in time domain. The time length of the time

window #a is predefined. The time window #a is divided into Y1 time intervals. The

X1 time intervals are X1 time intervals of the Y1 time intervals, Y1 being a positive

integer not smaller than X1. The subcarrier spacing of subcarriers included in the

subband #1 is used for determining Y1. A feature ID of the UE#1 is used for

determining the X1 time intervals in the Y1 time intervals. The time window #a

belongs to one ofZ time windows, Z being an integer greater than 1. Z is predefined,

or Z is configurable. Any two of the Z time windows have an equal time length. The

feature ID of the UE#1 is used for determining the time window #a in the Z time

windows. The subband #1 belongs to one of the Q subbands, Q being a positive

integer. Any one of the Q subbands includes a positive integer number of consecutive

subcarriers. The feature ID of the UE#1 is used for determining the subband #1 in the

Q subbands.

5

[00231] In one embodiment, Z is equal to 10.

[00232] In one embodiment, any two of the Z time windows are orthogonal in time

domain.

[00233] In one embodiment, any one of the Z time windows is a subframe. Z is

equal to 10,

[00234] In one embodiment, any one of the Z time windows is a radio frame. Z is

equal to the number of radio frames included in a DRX cycle.

[00235] In one embodiment, any one of the Z time windows is a radio frame. The

time window #a is obtained by the following formula.

[00236] SFN mod Z (Z div N)*(UE ID modN)
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[00237] Herein, SFN is a frame number of a radio frame corresponding to the time

window #a, N min(Z,nB), nB is equal to one of {4Z, 2Z, Z, Z/2, Z/4, Z/8, Z/16,

2/32, Z/64, Z/128, Z/256, 2/512, Z/1024}.

[00238] In one embodiment, in any one of the Q subbands, all the included

subcarriers have an equal subcarrier spacing.5

[00239] In one embodiment, in any two of the Q subbands, the subcarriers have

different subcarrier spacings.

[00240] In one embodiment, in two of the Q subbands, the subcarriers have an equal

subcarrier spacing .

[00241] In one embodiment, any two of the Q subbands have an equal frequency

domain width.

[00242] In one embodiment, two of the Q subbands have different frequency

domain widths.

[00243] In one embodiment, the Q subbands all belong to one same carrier.

[00244] In one embodiment, two of the Q subbands belong to different carriers.

[00245] Embodiment 7

[00246] Embodiment 7 illustrates an example of a diagram for a relationship

between a first time window and X time intervals according to one embodiment of

the present disclosure, as shown in FIG 7. FIG 7 lists the index ofX 1 time interval

in the first time window according to different Y values and different UE feature IDs.

[00247] In embodiment 7, the UE monitors a first signaling in X time intervals

respectively. Any one of the X time intervals belongs to a first time window in time

domain. The time length of the first time window is predefined. The first time

window is divided into Y time intervals. The X time intervals are X time intervals of

the Y time intervals, Y being a positive integer not smaller than X. The subcarrier

spacing of subcarriers included in the first subband is used for determining Y. The

feature ID of the UE is used for determining the X time intervals in the Y time

intervals.

[00248] In one embodiment, the first signaling is detected P times at most in each

one of the X time intervals. P is a positive integer.
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[00249] In one embodiment, any two of the X time intervals have an equal time

length.

[00250] In one embodiment, two of the X time times have different time lengths.

[00251] In one embodiment, any one of the X time intervals is a slot.

[00252] In one embodiment, any two of the X time intervals have an equal time

length, and the time length of each one of the X time intervals is correlated to the

5

subcarrier spacing of subcarriers included in the first subband.

[00253] In one embodiment, any one of the X time intervals is OFDM symbols.

M is a positive integer smaller than 14.

[00254] In one embodiment, any one of the X time intervals is OFDM symbols.

M is a positive integer smaller than 7.

[00255] In one embodiment, any two of the X time intervals are orthogonal in time

domain. The orthogonality refers that there is no time unit that belongs to any two of

the X time intervals simultaneously.

[00256] In one embodiment, two of the X time intervals are discrete in time domain.

[00257] In one embodiment, the time length of the first time window is fixed.

[00258] In one embodiment, the first time window includes a positive integer

number of consecutive multi-carrier symbols.

[00259] In one embodiment, the multi-carrier symbol includes a data symbol and a

CP.

[00260] In one embodiment, the first time window has a time length of 1

millisecond.

[00261] In one embodiment, the first time window has a time length of 10

milliseconds.

[00262] In one embodiment, the first time window is a subframe.

[00263] In one embodiment, the first time window is a radio frame.

[00264] In one embodiment, any two of the Y time intervals have an equal time

length.

[00265] In one embodiment, Y is proportional to the subcarrier spacing of
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subcarriers included in the first subband.

[00266] In one embodiment, the feature ID refers to an IMSI.

[00267] In one embodiment, the feature ID refers to a remainder when the IMSI is

divided by 1024.

[00268] In one embodiment, the feature ID refers to a remainder when the IMSI is5

divided by 4096.

[00269] In one embodiment, the feature ID refers to a remainder when the IMSI is

divided by 16384.

[00270] In one embodiment, the feature ID refers to raa C-RNTI.

[00271] Embodiment 8

[00272] Embodiment 8 illustrates an example of a diagram for a relationship among

a first signaling, a first radio signal and a second radio signal according to one

embodiment of the present disclosure, as shown in FIG 8. In FIG 8, the horizontal

axis represents time, the vertical axis represents frequency, the rectangle filled by

oblique lines represents a time-frequency resource occupied by the second radio

signal, the rectangle filled by cross lines represents a time-frequency resource

occupied by the first signaling, the rectangle filled by crossed oblique lines

represents a time-frequency resource occupied by the first radio signal, and the

dotted arrow represents a specific usage relationship.

[00273] In embodiment 8, the first signaling is used for determining scheduling

information for the first radio signal. The scheduling information includes at least

one of {occupied time-frequency resource, adopted MCS, subcarrier spacing of

subcarriers in occupied frequency domain resource}.The frequency domain resource

used for transmitting the first signaling belongs to a first subband. The first subband

includes a positive integer number of consecutive subcarriers in frequency domain.

The second radio signal is used for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first

subband}.

[00274] In one embodiment, the first signaling is a physical layer signaling.

[00275] In one embodiment, the first signaling is DCI.
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[00276] In one embodiment, the first signaling is transmitted through an

NR-PDCCH.

[00277] In one embodiment, the first signaling is transmitted through a PDCCH.

The PDCCH has a CRC scrambled by a P-RNTI.

[00278] In one embodiment, the first radio signal is transmitted through raa DL-SCH.

[00279] In one embodiment, the first radio signal is transmitted through raa PDSCH.

5

[00280] In one embodiment, a first bit block is subjected to a modulation mapper, a

layer mapper, precoding, a resource element mapper and OFDM single generation in

sequence to obtain the first radio signal. The first bit block includes the output

obtained after a code block is subjected to channel coding. In one subembodiment,

the code block is a TB. In one subembodiment, the code block is one part of a TB.

[00281] In one embodiment, the second radio signal includes a PSS.

[00282] In one embodiment, the second radio signal includes an SSS.

[00283] In one embodiment, the second radio signal is transmitted through a BCH.

[00284] In one embodiment, the second radio signal is transmitted through a PBCH.

[00285] In one embodiment, the second radio signal carries MIB information.

[00286] In one embodiment, the second radio signal carries SIB information.

[00287] In one embodiment, the information carried by the second radio signal is

transmitted cyclically.

[00288] In one embodiment, the information carried by the second radio signal is

transmitted on-demand.

[00289] In one embodiment, the second radio signal carries first information. The

first information is used for determining at least one of {location of the first subband

in frequency domain, subcarrier spacing of subcarriers included in the first subband}.

[00290] In one embodiment, the second radio signal carries first information. The

first information indicates at least one of {location of the first subband in frequency

domain, subcarrier spacing of subcarriers included in the first subband}.

[00291] Embodiment 9

[00292] Embodiment 9 illustrates an example of a structure block diagram for a
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processing device in a UE, as shown in FIG 9. In FIG 9, the processing device 900

for the VE is mainly composed of a first receiver module 901 and a second receiver

module 902. The first receiver module 901 includes the transmitter/receiver 456

(including the antenna 460), the receiving processor 452 and the controller/processor

5 490 shown in FIG 4. The second receiver module 902 includes the

transmitter/receiver 456 (including the antenna 460), the receiving processor 452 and

the controller/processor 490 shown in FIG 4.

[00293] In embodiment 9, the first receiver module 901 monitors a first signaling in

X time intervals, and the second receiver module 902 receives a first radio signal,

wherein X is a positive integer; The first signaling is used for determining scheduling

information for the first radio signal; The scheduling information includes at least

one of {occupied time-frequency resource, adopted MCS, subcarrier spacing of

subcarriers in occupied frequency domain resource}; The first radio signal carries a

paging message; The frequency domain resource used for transmitting the first

signaling belongs to a first subband; The first subband includes a positive integer

number of consecutive subcarriers in frequency domain; At least one of {location of

the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband} is used for determining the X time intervals.

[00294] In one embodiment, any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time

intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; A feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00295] In one embodiment, the first time window belongs to one of Z time

windows, Z being an integer greater than 1; Z is predefined, or Z is configurable;

Any two of the Z time windows have an equal time length; The feature ID of the

monitor of the first signaling is used for determining the first time window in the Z

time windows.

[00296] In one embodiment, the first receiver module 901 further receives a second

radio signal; The second radio signal is used for determining at least one of {location
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of the first subband in frequency domain, subcarrier spacing of subcarriers included

in the first subband}.

[00297] In one embodiment, the first receiver module 901 further receives a second

signaling; The second signaling is used for determining Q subbands, Q being a

5 positive integer; The first subband belongs to one of the Q subbands; Any one of the

Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.

[00298] Embodiment 10

[00299] Embodiment 10 illustrates an example of a structure block diagram for a

processing device in a base station, as shown in FIG 10. The processing device 1000

for the base station is mainly composed of a first transmitter module 1001 and a

second transmitter module 1002. The first transmitter module 1001 includes the

transmitter/receiver 416 (including the antenna 420), the transmitting processor 415

and the controller/processor 440 shown in FIG 4. The second transmitter module

1002 is mainly composed of the transmitter/receiver 416 (including the antenna 420),

the transmitting processor 415 and the controller/processor 440 shown in FIG 4.

[00300] In embodiment 10, the first transmitter module 1001 transmits a first

signaling in a positive integer number of time intervals of X time intervals, and the

second transmitter module 1002 transmits a first radio signal, wherein X is a positive

integer; The first signaling is used for determining scheduling information for the

first radio signal; The scheduling information includes at least one of {occupied

time-frequency resource, adopted MCS, subcarrier spacing of subcarriers in occupied

frequency domain resource}; The first radio signal carries a paging message; The

frequency domain resource used for transmitting the first signaling belongs to a first

subband; The first subband includes a positive integer number of consecutive

subcarriers in frequency domain; At least one of {location of the first subband in

frequency domain, subcarrier spacing of subcarriers included in the first subband} is

used for determining the X time intervals.

[00301] In one embodiment, any one of the X time intervals belongs to a first time

window in time domain; The time length of the first time window is predefined; The

first time window is divided into Y time intervals; The X time intervals are X time
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intervals of the Y time intervals, Y being a positive integer not smaller than X; The
subcarrier spacing of subcarriers included in the first subband is used for determining

Y; A feature ID of a monitor of the first signaling is used for determining the X time

intervals in the Y time intervals.

[00302] In one embodiment, the first time window belongs to one of Z time

windows, Z being an integer greater than 1; Z is predefined, or Z is configurable;

Any two of the Z time windows have an equal time length; The feature ID of the

monitor of the first signaling is used for determining the first time window in the Z

5

time windows.

[00303] In one embodiment, the first transmitter module 1001 further transmits a

second radio signal; The second radio signal is used for determining at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers

included in the first subband}.

[00304] In one embodiment, the first transmitter module 1001 further transmits a

second signaling; The second signaling is used for determining Q subbands, Q being

a positive integer; The first subband belongs to one of the Q subbands; Any one of

the Q subbands includes a positive integer number of consecutive subcarriers; The

feature ID of the monitor of the first signaling is used for determining the first

subband in the Q subbands.

[00305] The ordinary skill in the art may understand that all or part 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 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 realized 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 not limited

to. mobile phones, tablet computers, notebooks, network cards, low-power

equipment, eMTC equipment, NB-IoT equipment, unmanned aerial vehicles,

telecontrolled aircrafts, vehicle-mounted communication equipment and other

wireless communication equipment. The base station in the present disclosure
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includes but not limited to macro-cellular base stations, micro-cellular base stations,

home base stations, relay base station, eNB, gNB, TRP and other radio

communication equipment.

[00306] 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

5

protection of the present disclosure.
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Claims

WHAT IS CLAIMED IS:

1. Amethod in a User Equipment (UE) for paging, comprising:

monitoring a first signaling in X time intervals; and

receiving a first radio signal;

wherein X is a positive integer; the first signaling is used for determining scheduling

information for the first radio signal; the scheduling information comprises at least one of

{occupied time-frequency resource, adopted Modulation Coding Scheme (MCS), subcarrier

spacing of subcarriers in occupied frequency domain resource}; the first radio signal carries a

paging message; the frequency domain resource used for transmitting the first signaling belongs

to a first subband; the first subband comprises a positive integer number of consecutive

subcarriers in frequency domain; and at least one of {location of the first subband in frequency

domain, subcarrier spacing of subcarriers included in the first subband} is used for determining

the X time intervals.

2. The method according to claim 1, wherein any one of the X time intervals belongs to a first

time window in time domain; the time length of the first time window is predefined; the first

time window is divided into Y time intervals; the X time intervals are X time intervals of the Y
time intervals, Y being a positive integer not smaller than X; the subcarrier spacing of

subcarriers included in the first subband is used for determining Y; and a feature ID of a monitor

of the first signaling is used for determining the X time intervals in the Y time intervals.

3. The method according to claim 2, wherein the first time window belongs to one of Z time

windows, Z being an integer greater than 1; Z is predefined, or Z is configurable; any two of the

Z time windows have an equal time length; and the feature ID of the monitor of the first

signaling is used for determining the first time window in the Z time windows.

4. The method according to claim 1, further comprising:

receiving a second radio signal;

wherein the second radio signal is used for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first subband}.

5. The method according to claim 1, further comprising:

receiving a second signaling;

wherein the second signaling is used for determining Q subbands, Q being a positive
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integer; the first subband belongs to one of the Q subbands; any one of the Q subbands

comprises a positive integer number of consecutive subcarriers; and the feature ID of the

monitor of the first signaling is used for determining the first subband in the Q subbands.

6. A method in a base station for paging, comprising:

transmitting a first signaling in a positive integer number of time intervals of X time

intervals; and

transmitting a first radio signal;

wherein X is a positive integer; the first signaling is used for determining scheduling

information for the first radio signal; the scheduling information comprises at least one of

{occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers in occupied

frequency domain resource}; the first radio signal carries a paging message; the frequency

domain resource used for transmitting the first signaling belongs to a first subband; the first

subband comprises a positive integer number of consecutive subcarriers in frequency domain;

and at least one of {location of the first subband in frequency domain, subcarrier spacing of

subcarriers included in the first subband} is used for determining the X time intervals.

7. The method according to claim 6, wherein any one of the X time intervals belongs to a first

time window in time domain; the time length of the first time window is predefined; the first

time window is divided into Y time intervals; the X time intervals are X time intervals of the Y
time intervals, Y being a positive integer not smaller than X; the subcarrier spacing of

subcarriers included in the first subband is used for determining Y; and a feature ID of a monitor

of the first signaling is used for determining the X time intervals in the Y time intervals.

8. The method according to claim 7, wherein the first time window belongs to one of Z time

windows, Z being an integer greater than 1; Z is predefined, or Z is configurable; any two of the

Z time windows have an equal time length; and the feature ID of the monitor of the first

signaling is used for determining the first time window in the Z time windows.

9. The method according to claim 6, further comprising:

transmitting a second radio signal;

wherein the second radio signal is used for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first subband}.

10. The method according to claim 6, further comprising:

transmitting a second signaling;
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wherein the second signaling is used for determining Q subbands. Q being a positive

integer: the first subband belongs to one of the Q subbands: anv one of the Q subbands

comprises a positive integer number of consecutive subcarriers: and the feature ID of the

monitor of the first signaling is used for determining the first subband in the Q subbands.

11. UE for paging, comprising:

a first receiver module, to monitor a first signaling in X time intervals; and

a second receiver module, to receive a first radio signal:

wherein X is a positive integer: the first signaling is used for determining scheduling

information for the first radio signal: the scheduling information comprises at least one of

{occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers in occupied

frequency domain resource}: the first radio signal carries a paging message: the frequency

domain resource used for transmitting the first signaling belongs to a first subband: the first

subband comprises a positive integer number of consecutive subcarriers in frequency domain:

and at least one of {location of the first subband in frequency domain, subcarrier spacing of

subcarriers included in the first subband} is used for determining the X time intervals.

12. The UE according to claim 11, wherein any one of the X time intervals belongs to a first

time window in time domain; the time length of the first time window is predefined: the first

time window is divided into Y time intervals: the X time intervals are X time intervals of the Y
time intervals. Y being a positive integer not smaller than X: the subcarrier spacing of

subcarriers included in the first subband is used for determining Y; and a feature ID of a monitor

of the first signaling is used for determining the X time intervals in the Y time intervals.

13. The UE according to claim 12, wherein the first time window belongs to one of Z time

windows, Z being an integer greater than 1: Z is predefined, or Z is configurable: any two of the

Z time windows have an equal time length: and the feature ID of the monitor of the first

signaling is used for determining the first time window in the Z time windows.

14. The UE according to claim 11, wherein the first receiver module further receives a second

radio signal: the second radio signal is for determining at least one of {location of the first

subband in frequency domain, subcarrier spacing of subcarriers included in the first subband}.

15. The UE according to claim 11, wherein the first receiver module further receives a second

signaling: the second signaling is for determining Q subbands, Q being a positive integer: the

first subband belongs to one of the Q subbands: any one of the Q subbands comprises a positive

integer number of consecutive subcarriers: and the feature ID of the monitor of the first
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signaling is used for determining the first subband in the Q subbands.

16. A base station for paging, comprising:

a first transmitter module, to transmit a first signaling in a positive integer number of time

intervals ofX time intervals: and

a second transmitter module, to transmit a first radio signal:

wherein X is a positive integer: the first signaling is used for determining scheduling

information for the first radio signal: the scheduling information comprises at least one of

{occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers in occupied

frequency domain resource}: the first radio signal carries a paging message: the frequency

domain resource used for transmitting the first signaling belongs to a first subband: the first

subband comprises a positive integer number of consecutive subcarriers in frequency domain:

and at least one of {location of the first subband in frequency domain, subcarrier spacing of

subcarriers included in the first subband} is used for determining the X time intervals.

17. The base station according to claim 16, wherein any one of the X time intervals belongs to a

first time window in time domain: the time length of the first time window is predefined: the

first time window is divided into Y time intervals: the X time intervals are X time intervals of

the Y time intervals, Y being a positive integer not smaller than X; the subcarrier spacing of

subcarriers included in the first subband is used for determining Y; and a feature ID of a monitor

of the first signaling is used for determining the X time intervals in the Y time intervals.

18. The base station according to claim 17, wherein the first time window belongs to one of Z

time windows, Z being an integer greater than 1 : Z is predefined, or Z is configurable: any two

of the Z time windows have an equal time length: and the feature ID of the monitor of the first

signaling is used for determining the first time window in the Z time windows.

19. The base station according to claim 16, wherein the first transmitter module further

transmits a second radio signal: the second radio signal is for determining at least one of

{location of the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband}.

20. The base station according to claim 16, wherein the first transmitter module further

transmits a second signaling: the second signaling is for determining Q subbands. Q being a

positive integer: the first subband belongs to one of the Q subbands: any one of the Q subbands

comprises a positive integer number of consecutive subcarriers: and the feature ID of the

monitor of the first signaling is used for determining the first subband in the Q subbands.
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ABSTRACT

The present disclosure provides a method and a device in a User Equipment (UE) and a

base station used for paging. The UE first monitors a first signaling in X time intervals

respectively, and then receives a first radio signal. The first signaling is used for determining

scheduling information for the first radio signal. The scheduling information includes at least

one of {occupied time-frequency resource, adopted MCS, subcarrier spacing of subcarriers in

occupied frequency domain resource}. The first radio signal carries a paging message. The

frequency domain resource is used for transmitting the first signaling belongs to a first subband.

The first subband includes a positive integer number of consecutive subcarriers in frequency

domain. At least one of {location of the first subband in frequency domain, subcarrier spacing

of subcarriers included in the first subband} is used for determining the X time intervals.
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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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