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Reception) cycle) FTELE WL K E = .

TESEHE] 2 W3S 5, Brid 7 ANEFTE) s AT & — AN B ) B
N— ARG, PTIRET E] E#a A 2]

SEN mod 7Z= (Z div N)*(UE_ID mod N)

Horh, SEN SN FriR B 18] & #a X8 1) JC LMl iS5, N= min(Z, nB),
nB &+ {47, 27, 7, 7/2, 7/4, 7/8, 7/16, 7/32, 7/64, 7/128, 7/256,
7/512, 7/1024} iz —,

TESEHEAE) 2 )5S 6 b, Brid Q AN o AT & — A Ty
PR FE 1R -7 2 1)1~ 2300 TR) @ S AH 5%

TE S 2 )5S pEfs 7 v, BriR Q AN A AT A T R
)1 2800 (4 -1 28 0 18] B A =] o

TESEREAG) 2 W3S 8 v, PRIk Q AN A TP AR A A T R
(1) ¥~ 2% 1) 5 1) 5 AH =] o

FESETEAT) 2 (S 9 i, Fril Q A8y AT s W A 180T 1Y)
A e AH (A

S 2 17 SRl 10, Bk Q A1 A T AR A A 1A
(K] A0 35 7 5 AN FH 55 o

FESEHE] 2 (F-semafl 11 v, prik Q A7 8al 8 3 [ — A 2k
(Carrier).

E S 2 (7Sl 12, Bk Q ANy T AR A A T A
J& T ANE 2 (Carrier)s

St A5 3

SR 3 s T AR IR AR e B (K — A S it 49 1 55— B [E) T 5 XS B[] ]
SRS RN R EE, WK 3 is. EE 3 d, %t TIKEAREITR Y 14
FIAS[E (K] UE [FHRAE 1D, X=1 ASEF A 18] 55 A6 55 — iR & T i & 51 .

FESHEA 3 ¥R, UE 78 X AN 8] R] B@ A 20 ) 0 25 — (5 4, ik X ANE
V] V] % T PR AT s — A B[] TR B 1 B SR s+ 20 — i (Rl i, iR 28 — B Ja)
(P B TE] K P A T IR, Tl 5 — B 18] T 0 AR Y BT TRITRIRG, i XA
A TE] (8] B AR TR Y ANETRITRI G A ) X AN, BTl Y 2 AN X IEEEH,
IR FIT IR 25— 7By A T ELFE )T R 11 R e 8 g FH R e TR Y, B
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IR UE [RFAE 1D #% FH A P aR Y A4~ B 18] 8] 5% 70 A o Firids XS B 18] ] 5

FESHER] 3 059t 1 b, AERTIR X AN B TR] ] RE i #) 4 — > s [E] 5]
S R A TR 55 — (5 S i 2 PAT P IR, iR P A2 IR EE L.

FESHEAG] 3 1St 2 v, Fra X ANESTE] ] R A iR AT & ) Bt T TH]
9% 11y B 1] B AH 45

FESZHAG 3 1S mifm] 3 v, Birad X A Bk [a] 18] [ 7 12 P 4 B TE] 8] B
[FIET TR FE AN S

TESEHtAG) 3 ()7L mife] 4 v, Frids X AN BF ] A RE A & — AN B[] TE]
(N — BB (Slot).

FESTEA] 3 (K755 5, ik X AN Bk E] TR R (AT = 9 A B Ta) TR
SF R EY B BE AR S, iy X A B T TR] 58 H %) A B 8] A 5% B B ]S 52 F 0 By
AR EE — ity v BT B S 1) T B ) T AR TR B A o

TESLHE ] 3 7 SLhifg] 6 v, Brids X AN B TE] [8) & A (47 & — AN a [E] 8]
K@~ M~ OFDM (Orthogonal Frequency Division Multiplexing, 1EAZ#0
SEM) 55, Brid M /N 14 IEEHL.

TESEHE] 3 W 7-sSLhefs) 7 5, BriR X B aE] fa] f@ A AT & — i E] [E]
BN M A~ OFDM (Orthogonal Frequency Division Multiplexing, 1EAZ40
SRR 9, rid Mo/ 7 IEEEE.

FESCHER] 3 1S hifg) 8 v, Firids X B TE] 18] & H (4T & W A B 18] 5]
SRAERTEOEAS, IR 1528 2 45 AR AL — B[R] 5T [F) B g 3 Frids X AN B [H]
V] O T AT A= R A B T TR] 5 o

FESEHER] 3 (1S hifg] 9 v, Brids X ™ Bs 8] 8] 55 A A7 72 P9 A B 8] 18] [
TERT e BT .

LESETA] 3 (1)1~ SE 5] 10w, Jrid 55 — B 18] & 1) B TR] G B2 22 [ E A4
17

FESLHAG) 3 17 SLifg] 11 7, Frids 55 — B 8] & A A 466 1 B B 0%
G 2T T AN TG, BTIR 2 8T 5 B SRR ST S A CP

(Cyclic Prefix, THMARIZE).
FESCHER] 3 )-S5 12, Frid Prid 25— B TR & i G o 1

2.

SRR 3 1 7SR 13 Y, BT BT IR 5 — ) A (K R TR D 10
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TS 3 )7~ S5 14 v, ik 255 — B 18] & o9 — > 7 Subframe ).

FESCHEAE) 3 1)L is 15 v, PR S — B [E] i o8 — AN Rl (Radio
Frame).

FESETEG] 3 BT 985i 5] 16 v, Frik Y A 6] 8] b o AT & A4 i 1] 8]
5% 1P B [E] B AR 45

TESCHER] 3 1) -F-5LhEm) 17 b, Bk Y 55 Frid Birid 25 — Ay b e 35 1)
TR T R PR RO B .

FESEREA] 3 ()7 S5t 18 v, PriRHr{E ID 5 IMST  (International
Mobile Subscriber Identification Number EEFrFZENH P RAIL).

FESEHtEAG) 3 W) F-Stid) 19 v, Bl RAE 1D 45 IMST  (International
Mobile Subscriber Identification Number EFrF2ahH FiRATE) X% 1024
=%

FESLTEA] 3 )7 SLife] 20 v, FRIRAEAE 1D 45 IMST  (International
Mobile Subscriber Identification Number [EBFRFZshFH R 50S) X 4096
%

SR 3 (7S] 21 . BriR%FAE 1D 47 IMST C(International
Mobile Subscriber Identification Number [EPFrEZzhH R HEL )X 16384
IR

FESETERY 3 BT hti o) 22 o, FriR%FAE 1D J&47 C-RNTI (Cell Radio
Network Temporary Identity, /PNXICZEMZEIRETFRIF),

St 5] 4

SR 4 5] T ARYE A I — AN S — (5 A, SRS
M LS 52 RP LR SR, WHE 4 . BE 4 3, it
KETIE], PHRACRIUR, RHEEHANEIRAREm T LG T 5T
BF AR IR, R A MR IEARRAL S 2 — 15 2P b BT At s, Rlg
L X R AN ICACKR ARG L — TS 5 B 5 F IR BT s Y, F 4R i Sk AR
%Tﬁ%f‘éﬁ’aﬁﬁﬁa‘%%

SR 4 F, B EAHTHES — ELE SRS R, ik
VA AE S ELEE (AT o A DR SRR, TR A B MCS, BT 5 FH R AR B YR R 1)
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TRV TR TR KR i 2D 2 —, AR I 5 — A5 A A A R A B U
T — 1, TR S — A U S IR BN L) T . SR
TCEAT TR T € IR — I AU N AL B, IR 28 — 74l v i
FFE I T E I T8k a bR h b2z —.

FESEHtAG] 4 -7 sEtifg] 1, iR —{E Y MEE L.

FESTEA] 4 )7 s2ife] 2 vh, PR ES —1{5 424& DCI (Downlink Control
Information, FATHMHMEED.

TSt 4 )7 septifg] 3 v, ik 5 —15 2381 NR-PDCCH (New Radio
Physical Downlink Control Channel, ¥ O#E NMTEHlEE) £,

TESERERE] 4 TR 4 T, Pk —{5 4@ PDCCH (Physical
Downlink Control Channel, #J¥ NATHHIEIE) f£4), Prid PDCCH i) CRC

(Cyclic Redundancy Check, fEINTURIRL D £8id P-RNTI (Paging Radio

Network Temporary Identity, F-FEIGZEMLKIEETFRUL) UL

FESTEA] 4 B SHtA5) 5, Bk 25— JG 445 ‘5 18 id DL-SCH(Down1ink
Shared Channel, FATILEAGIHE) £

SR 4 (1) 7St 6 o, BTIRSE — JE4i(s S ilad PDSCH (Physical
Downlink Shared Channel, #J# FATILZE(F1H) EHi.

FESEHEA 4 07 Septie] 7o, 55— B AR DR R 2 I R ) mi S s
(Modulation Mapper), JZ=MLI#s (Layer Mapper), TiZmiYd (Precoding),
EIRRL - 4% (Resource Element Mapper ), OFDM {Z 5 & A= (Generation)
Z a1 R IR — L G 5. iR — R v R — M e & i 5 8 dm i
ZJEiE . EN—AFsLRiE], Prifitdeid TB (Transport Block, 1%
M. AEN—A T, Fridigiig TB (Transport Block, &)

HH K — &R 77

LESTE] 4 )T S2hi ) 8 i, ik 28 — A 'S 4G T [F2P 5 5 (PSS,
Primary Synchronization Signal).

FESZHAG] 4 1) -7-S2mifg) 9 v, Bl 2 — R4 s S s R 2B {5 5 (SSS,
Secondary Synchronization Signal).

TS5 4 -7 Septifg] 10, ik s R 2kqE Sl id BCH (Broadceast
Channel, J #{518) &%

FESEREE] 4 7S] 11, Fridss — o 2ks 5@ PBCH (Physical

|
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Broadcast Channel, ¥ & (E1E) 1£Hi.

LESLFEA 4 )79t 12, PRIR S — RS S5 MIB (Master
Information Block, T EHEHH F8.

FESEHtAT 4 17 Semife] 13 v, PRl EE R4S T 547 SIB (System
Information Block, HR&GELEH) 15 K.

FESLHAG] 4 )7 sLifg] 14 v, Frid s — 085 5 Fr 4l 15 S 18
AP AL S 1)

FESEH] 4 0 TSLhifg 15, PrIR S IR A RS B 4%
(On—Demand) &% o

FESLH] 4 )7L 16 o, Fridss s i s —1E S, B
B S H THE (iR Pk 55 — 7By £ S i A B, P v adk 25—
Aty R P AL FE TR T E R R RE T R b 2 —

FESETEAR] 4 )7L 17 vh, Fridss R4 s S5 —(E 5, rid
F—5 87 AT Bl 25 — 74y 72 sk 0 A2 B, B IR B IR 25 — v~ Ay op
FIT A5 ) TR TR RN R ) R R —

il

N BF

St 5

SR 5 o] T — AN P & T A B S MAE R, Wb 5 R
e MRS AR, FHP R ACFEREE 100 T E g — o B 101 FgH
WA B 102 ZH A%

FESLHE] 5, A — i 101 gk H T AE X AN B ] TE] R R 4 )
MEE—A52, OB 102 3 THCE — BB S . Had, ik
X & 1EEE, RS —EA48HTHEmRS — LR ESHIREEL,
BT iR B A 2B HE (BT o5 A BT B B2 U, B SR AH ¥ MCS, BT o5 FH 1R 00 s 5%
WA T8RP0 T E g R &b 2 —, iR — B A5 5 4% 7 50
W AR ST —5 4 P Al A s S RS+ 85 — iy, BT IR E —
TR T A S FE I BN E L T AR, (BT A — 1A AR A )
LB, TS — A TP T RS 0 TR TR TR R R A > 2 —
FH 7 5€ Bk X AN B 18] 18] B

FESLHER 5 (9ol 1, Bl X ANEFTE] 18] 5% A AT = — AT
B % 2 B B 8+ 20 — i R i, Bl 5 — B TE) T 00 B ) G BE 2 T E X
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(), BITIR S — BT RS 9 o B Y AN (E] TRIBG,  BTiR X ANA (8] [R) @ A2 BT iR Y
ANEFTEIE BB XA, iR Y 2 A/NT X I8, Frid irid 85 — 740
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FESLH] 5 TSt 2, TR —arEE R 2 DR EE 2
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E54. TR A58 H THiE Q Ay, Frid 2 — 70 )@ T ik
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

API\PT%III\(/igélI{ON I 3$%I(::I)NSAOT€E GI?JIZ\I?ET I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/956,742 04/18/2018 2683 1015 126099-8010.US00 20
CONFIRMATION NO. 1787
70416 FILING RECEIPT
Perkins Coie LLP - SHA General
Patent - SHA AR AL LR ER A 0
P.O. Box 1247

Seattle, WA 98111-1247
Date Mailed: 05/14/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Xiaobo ZHANG, Shanghai, CHINA;
Applicant(s)

Shanghai Langbo Communication Technology Company Limited, Shanghai, CHINA;
Assignment For Published Patent Application

Shanghai Langbo Communication Technology Company Limited, Shanghai, CHINA

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201710255811.X 04/19/2017

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 05/11/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/956,742

Projected Publication Date: 10/25/2018

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

METHOD AND DEVICE IN UE AND BASE STATION USED FOR PAGING
Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

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

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

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0or 5.14.

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver setrvices, 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

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 SG 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

162



10

15

20

25

30

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

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

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 M OFDM

symbols, M is a positive integer smaller than 7.

3
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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.

[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
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

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 UE 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 is

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-RNTI).

[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 time 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; The

first time window is obtained by the following formula.
[0075] SFN mod Z= (Z div N)*(UE_ID mod N)

[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, 27  Z, Z/2, Z/4, Z/8, Z/16,
7/32, Z/64, /128, Z/256, Z/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.

[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.

[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

of X 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

10
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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
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 time 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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172



10

15

20

25

30

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.

[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 time 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;
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 of X 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
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 a 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 UE 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.

[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 a structure 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
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 of NR 5G LTE and Long-Term Evolution Advanced (LTE-A). The
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
¢NB 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
player (for example, MP3 players), cameras, games consoles, unmanned aerial
vehicles, air vehicles, narrow-band physical network equipment, machine-type
communication equipment, land vehicles, automobiles, wearable equipment, or any
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/5G-CN 210 via an
S1/NG interface. The EPC/5G-CN 210 includes a Mobility Management
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Entity/Authentication Management Field/User Plane Function (MME/AMF/UPF)
211, other MMEs/AMFs/UPFs 214, a Service Gateway (S-GW) 212 and a Packet
Data Network Gateway (P-GW) 213. The MME/AMEF/UPF 211 is a control node for
processing a signaling between the UE 201 and the 5G-CN/EPC 210. Generally, the
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 a 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 (i.e., resource block)
in a cell. The MAC sublayer 302 is also in charge of HARQ 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

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 is

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 UE 450 in an access network.

[00187] The base station device 410 includes a controller/processor 440, a 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

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 layer packet to the controller/processor 490. The
controller/processor 490  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 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 layer 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 layer 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 of HARQ 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

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

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
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 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 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

185



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

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 (including 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 (including 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 3, 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 S11, transmits a
second signaling in S12, transmits a first signaling in a positive integer number of

time intervals of X time intervals in S13, and transmits a first radio signal in S14.

[00207] The UE U2 receives the second radio signal in S21, receives the second
signaling in S22, monitors the first signaling in X time intervals in S23, and receives

the first radio signal in S24.

[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.

[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

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 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 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.

[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 mod N)
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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, 7Z/2, Z/4, Z/8, Z/16,
Z/32,7/64, Z/128, Z/256, Z/512, 7/1024}.

[00238] In one embodiment, in any one of the Q subbands, all the included

subcarriers have an equal subcarrier spacing.

[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 of X=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.

29

190



10

15

20

25

[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

subcarrier spacing of subcarriers included in the first subband.

[00253] In one embodiment, any one of the X time intervals is M OFDM symbols.

M is a positive integer smaller than 14.

[00254] In one embodiment, any one of the X time intervals is M 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 is

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 a C-RNTL
[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-RNTIL

[00278] In one embodiment, the first radio signal is transmitted through a DL-SCH.
[00279] In one embodiment, the first radio signal is transmitted through a PDSCH.

[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 UE 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
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
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

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

protection of the present disclosure.
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Claims

WHAT IS CLAIMED IS:

1. 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.

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; 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.
11. A 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 of X 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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