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(57) 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 fre­
quency 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 sub band in frequency domain, subcar­
rier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals. 
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METHOD AND DEVICE IN UE AND BASE 
STATION USED FOR PAGING 

2 
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 CROSS REFERENCE TO RELATED 

APPLICATION 

This disclosure claims the priority benefit of Chinese 
PatentApplication201710255811.X, filedonApr. 19, 2017, 
all of which is incorporated herein by reference. 

5 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 

BACKGROUND 

Technical Field 

10 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 

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 commu­
nication system supporting multiple numerologies. 

15 caused. 

Related Art 20 

The present disclosure discloses a method in a UE used 
for paging. The method includes the following: 

monitoring a first signaling in X time intervals; and 
receiving a first radio signal. 
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 Modulation 
Coding Scheme (MCS), subcarrier spacing of subcarriers in 

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 require­
ments of various application scenarios, the 3rd Generation 
Partner Project (3GPP) Radio Access Network (RAN) #72 
plenary session decided to conduct the study of New Radio 
(NR). The working item of 5G NR was agreed as an 
approved project to standardize the 5G NR at the 3GPP 
RAN #75 session. 

25 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 num­
ber of consecutive subcarriers in frequency domain. At least 

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 

30 one of {location of the first subband in frequency domain, 
subcarrier spacing of subcarriers included in the first sub­
band} is used for determining the X time intervals. 

In one embodiment, with the above method, the UE can 
determine the time interval of monitoring a transmitted 

35 paging message according to a subcarrier spacing adopted to 
transmit the paging message, thereby saving power con-

to reduce the complexity of User Equipment (UE) imple­
mentation, the overall design of the system physical layer 
would best adopt a unified structure for different numerolo- 40 

gies. 

SUMMARY 

In existing LTE systems, transmission opportun1tJes of 45 

paging are defined through a Paging Frame (PF) and a 
Paging Occasion (PO) uniformly. The PF is a 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 50 

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 55 

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 60 

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 65 

increased. Meanwhile, the paging capacity varies greatly 
due to the adoption of different numerologies. 

sumption. 
In one embodiment, the above method designs a uniform 

calculation approach of paging opportunity based on differ­
ent subcarrier spacings. Meanwhile, the paging capacity 
remains the same when different subcarrier spacings are 
adopted to transmit the paging message. 

In one embodiment, the paging message includes a fea­
ture ID of a paged UE. 

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. 

In one embodiment, any two of the X time intervals have 
an equal time length. 

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

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

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. 

In one embodiment, any one of the X time intervals 
comprises M Orthogonal Frequency Division Multiplexing 
(OFDM) symbols, Mis a positive integer smaller than 14. 

In one embodiment, any one of the X time intervals 
comprises M OFDM symbols, M is a positive integer 
smaller than 7. 

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

In one embodiment, the first signaling is a physical layer 
signaling. 

In one embodiment, the first signaling is Downlink Con- 5 

trol Information (DCI). 
In one embodiment, the first signaling is transmitted 

through a Physical Downlink Control Channel (PDCCH). 
In one embodiment, the first signaling is transmitted 

through a New Radio Physical Downlink Control Channel 10 

(NR-PDCCH). 
In one embodiment, the first signaling is transmitted 

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

In one embodiment, the first signaling is transmitted 15 

through a PDCCH, the PDCCH is transmitted in a UE­
Specific Search Space (USS). 

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 Tern- 20 

porary Identity (P-RNTI). 
In one embodiment, the MCS includes one of {QPSK, 

16QAM, 64QAM, 256QAM, 1024QAM}. 
In one embodiment, the subcarrier spacing is equal to 15 

kHz multiplied by 2 to the Kth power, where K is an integer. 25 

In one embodiment, the first subband includes a positive 
integer multiple of 12 subcarriers. 

In one embodiment, all subcarriers included in the first 
subband have an equal subcarrier spacing. 

In one embodiment, the location of the first subband in 30 

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

4 
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. 

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

In one embodiment, the first time window includes a 
positive integer number of consecutive multi-carrier sym­
bols. 

In one embodiment, the multi-carrier symbol includes a 
data symbol and a CP. 

In one embodiment, the first time window has a time 
length of 1 millisecond. 

In one embodiment, the first time window has a time 
length of 10 milliseconds. 

In one embodiment, the first time window is a subframe. 
In one embodiment, the first time window is a radio 

frame. 
In one embodiment, any two of the Y time intervals have 

an equal time length. 
In one embodiment, two of the Y time intervals have 

different time lengths. 
In one embodiment, Y is greater than X. 
In one embodiment, Y is proportional to the subcarrier 

spacing of subcarriers included in the first subband. 
In one embodiment, the subcarrier spacing of subcarriers 

included in the first subband is used for the UE to determine 
Y. 

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. 

In one embodiment, the subcarrier spacing of subcarriers 
included in the first subband is used for the UE to determine 

35 Y based on a given mapping relationship. 
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. 

In one embodiment, the location of the first subband in 
frequency domain refers to the location of the first subband 40 

in a frequency resource corresponding to a band where the 
first subband is located. 

In one embodiment, at least one of {location of the first 
sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband} is used for the UE to 45 

determine the X time intervals. 
In one embodiment, at least one of {location of the first 

sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband} is used for the UE to 
determine the X time intervals based on a given mapping 50 

rule. 

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. 

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. 

In one embodiment, the feature ID refers to an Interna­
tional Mobile Subscriber Identification Number (IMSI). 

In one embodiment, the feature ID refers to a remainder 
when the IMSI is divided by 1024. 

In one embodiment, the feature ID refers to a remainder 
when the IMSI is divided by 4096. 

In one embodiment, the feature ID refers to a remainder 
when the IMSI is divided by 16384. 

In one embodiment, the feature ID refers to a Cell Radio 
Network Temporary Identity (C-RNTI). In one embodiment, the first radio signal is transmitted 

through a Downlink Shared Channel (DL-SCH). 
In one embodiment, the first radio signal is transmitted 

through a Physical Downlink Shared Channel (PDSCH). 

In one embodiment, a physical cell ID of a cell transmit­
ting the first signaling is used for determining the X time 

55 intervals in the Y time intervals. 
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 60 

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

According to one aspect of the present disclosure, the 
above method is characterized in that any one of the X time 65 

intervals belongs to a first time window in time domain; The 
time length of the first time window is predefined; The first 

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. 

In one embodiment, Z is equal to 10. 
In one embodiment, any two of the Z time windows are 

orthogonal in time domain. 
In one embodiment, any one of the Z time windows is a 

subframe, Z is equal to 10, 
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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. 

In one embodiment, the above method further includes 

6 
receiving a second signaling; 
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 

the following: 
receiving a third signaling. 
Herein, the third signaling is used for configuring Z. 
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. 

5 sub bands 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. 

In one embodiment, in any one of the Q subbands, all the 
10 included subcarriers have an equal subcarrier spacing. 

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. 

In one embodiment, any one of the Z time windows is a 15 

radio frame; The first time window is obtained by the 
following formula. 

SFN mod z~(Z div N)*(UE ID mod N) 

Herein, SFN is a frame number of a radio frame corre- 20 

sponding to the first time window, N=min(Z,nB), nB is equal 
to one of { 4Z, 2Z, Z, Z/2, Z/4, Z/8, Z/16, Z/32, Z/64, Z/128, 
Z/256, Z/512, Z/1024}. 

According to one aspect of the present disclosure, the 
above method further includes the following: 

receiving a second radio signal; 
25 

In one embodiment, in any two of the Q subbands, the 
subcarriers have different subcarrier spacings. 

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

In one embodiment, any two of the Q sub bands have an 
equal frequency domain width. 

In one embodiment, two of the Q subbands have different 
frequency domain widths. 

In one embodiment, the Q subbands all belong to one 
same earner. 

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

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

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

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

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 sub band}. 

In one embodiment, the second signaling is transmitted 
30 through a PBCH. 

In one embodiment, the second radio signal includes a 
Primary Synchronization Signal (PSS). 

In one embodiment, the second radio signal includes a 
Second Synchronization Signal (SSS). 

In one embodiment, the second radio signal is transmitted 35 

through a Broadcast Channel (BCH). 

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

In one embodiment, the second signaling is a Radio 
Resource Control (RRC) signaling. 

In one embodiment, the second signaling is an SIB. 
In one embodiment, the second signaling is transmitted 

through a DCI. In one embodiment, the second radio signal is transmitted 
through a Physical Broadcast Channel (PBCH). 

In one embodiment, the second radio signal is transmitted 
through a PDSCH. 

In one embodiment, the feature ID of the monitor of the 
first signaling is used for the UE to determine the first 

40 subband in the Q subbands. 
In one embodiment, the second radio signal carries Mas­

ter Information Block (MIB) information. 
In one embodiment, the second radio signal carries Sys­

tem Information Block (SIB) information. 
In one embodiment, the information carried by the second 45 

radio signal is transmitted cyclically. 
In one embodiment, the information carried by the second 

radio signal is transmitted on-demand. 
In one embodiment, the second radio signal carries first 

information; The first information is used for determining at 50 

least one of {location of the first subband in frequency 
domain, subcarrier spacing of subcarriers included in the 
first sub band}. 

In one embodiment, the second radio signal carries first 
information; The first information indicates at least one of 55 

{location of the first subband in frequency domain, subcar­
rier spacing of subcarriers included in the first subband}. 

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 60 

included in the first subband}. 

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. 

The present disclosure discloses a method in a base 
station used for paging. The method includes the following: 

transmitting a first signaling in a positive integer number 
of time intervals of X time intervals; and 

transmitting a first radio signal. 
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, subcar­
rier 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 subcarri­
ers in frequency domain; At least one of {location of the first 
sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband} is used for determining 
the X time intervals. 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 sub band}. 

According to one aspect of the present disclosure, the 
above method further includes the following: 

According to one aspect of the present disclosure, the 
above method is characterized in that any one of the X time 

65 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 
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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 5 

Y time intervals. 

8 
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 subband}. 

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 

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. 

10 used for determining Q sub bands, 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 

According to one aspect of the present disclosure, the 
15 

above method further includes the following: 
transmitting a second radio signal; 
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 20 

first sub band}. 
According to one aspect of the present disclosure, the 

above method further includes the following: 
transmitting a second signaling; 
Herein, the second signaling is used for determining Q 25 

subbands, Q being a positive integer; The first subband 
belongs to one of the Q subbands; Any one of the Q 
sub bands 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 30 

subbands. 
The present disclosure discloses a UE used for paging. 

The UE includes: 

first signaling is used for determining the first sub band in the 
Q subbands. 

The present disclosure discloses a base station device 
used for paging. The base station device includes: 

a first transmitter module, to transmit a first signaling in 
a positive integer number of time intervals of X time 
intervals respectively; and 

a second transmitter module, to transmit a first radio 
signal; 

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, subcar-
rier 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 subcarri-
ers in frequency domain; At least one of {location of the first 
sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband} is used for determining a first receiver module, to monitor a first signaling in X 

time intervals; and 35 the X time intervals. 
a second receiver module, to receive a first radio signal. 
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, subcar- 40 

rier 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 subcarri- 45 

ers in frequency domain; At least one of {location of the first 
sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband} is used for determining 
the X time intervals. 

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 pre­
defined; 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 
sub band 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. 

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 windows, Z being an 

50 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 win­
dows. 

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 55 

a positive integer not smaller than X; The subcarrier spacing 
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, 

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. 

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 

60 subcarrier spacing of subcarriers included in the first sub­
band}. 

Z time windows have an equal time length; The feature ID 65 

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

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 
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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 

Other features, purposes and advantages of the present 
disclosure will become more apparent from the detailed 
description of non-restrictive embodiments taken in con­
junction with the following drawings. 

FIG. 1 is a flowchart illustrating the transmission of a first 
signaling and a first radio signal according to one embodi­
ment of the present disclosure. 

10 
rier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals. 

In one embodiment, any one of the X time intervals 
belongs to a first time window in time domain; The time 

5 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 

10 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. 

FIG. 2 is a diagram illustrating a network architecture 
15 

according to one embodiment of the present disclosure. 

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 

FIG. 3 is a diagram illustrating a radio protocol architec­
ture of a user plane and a control plane according to one 
embodiment of the present disclosure. 

FIG. 4 is a diagram illustrating a base station device and 20 
a UE according to one embodiment of the present disclosure. 

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 

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

FIG. 6 is a diagram illustrating a relationship between Z 25 

time windows and Q subbands according to one embodi­
ment of the present disclosure. 

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. 

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. 

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. 

30 

In one embodiment, the method further includes the 
following: 

receiving a second radio signal; 

FIG. 9 is a structure block diagram illustrating a process­
ing device in a UE according to one embodiment of the 35 

present disclosure. 

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 sub band}. 

In one embodiment, the method further includes the 
following: 

FIG. 10 is a structure block diagram illustrating a pro­
cessing device in a base station according to one embodi­
ment of the present disclosure. 

DESCRIPTION OF THE EMBODIMENTS 

receiving a second signaling; 
The second signaling is used for determining Q sub bands, 

Q being a positive integer; The first subband belongs to one 
40 of the Q sub bands; 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. 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 45 

disclosure and the characteristics of the embodiments may 
Embodiment 2 

be arbitrarily combined if there is no conflict. 

Embodiment 1 

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 moni­
tors 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 fre­
quency 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, subcar-

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 

50 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/ 

55 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 

60 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 

65 plane and control plane protocol terminations towards the 
UE 201. The gNB 203 may be connected to other gNBs 204 
via an Xn interface (for example, backhaul). The gNB 203 
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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. 5 

Examples ofUE 201 include cellular phones, smart phones, 
Session Initiation Protocol (SIP) phones, laptop computers, 
Personal Digital Assistants (PD As), Satellite Radios, Global 
Positioning Systems (GPSs), multimedia devices, video 
devices, digital audio player (for example, MP3 players), 10 

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 15 

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 20 

remote terminal, a handset, a user agent, a mobile client, a 
client or other appropriate terms. The gNB 203 is connected 

12 
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 segmenta-
tion and reassembling of a higher layer packet, retransmis­
sion 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 respon­
sible for allocating between UEs various radio resources 
(i.e., resource block) in a cell. The MAC sublayer 302 is also 
in charge ofHARQ operation. In the control plane, the radio 
protocol architecture of the UE and the gNB is almost the 
same as the radio protocol architecture in the user plane on 
the PHY 301 and the L2 305, but there is no header 
compression for the control plane. The control plane also 

25 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. 

to the EPC/5G-CN 210 via an Sl/NG interface. The EPC/ 
5G-CN 210 includes a Mobility Management Entity/Au­
thentication 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/AMF/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 30 

bearer and connection management. All user Internet Pro­
tocol (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 35 

In one embodiment, the radio protocol architecture shown 
in FIG. 3 is applicable to the UE in the present disclosure. 

In one embodiment, the radio protocol architecture shown 
in FIG. 3 is applicable to the base station device in the 
present disclosure. 

In one embodiment, the first signaling in the present 
disclosure is generated by the PHY 301. 

In one embodiment, the first signaling in the present 
disclosure is generated by the MAC 302. 

internet service 230 includes IP services corresponding to 
operators, specifically including internet, intranet, IP Mul­
timedia Subsystems (IP IMSs) and PS Streaming Services 
(PSSs). 

In one embodiment, the UE 201 corresponds to the UE in 
the present disclosure. 

In one embodiment, the first signaling in the present 
40 disclosure is generated by the RRC 306. 

In one embodiment, the UE 201 supports the transmission 
based on multiple numerologies. 

In one embodiment, the gNB 203 corresponds to the base 
station device in the present disclosure. 

In one embodiment, the gNB 203 supports the transmis­
sion based on multiple numerologies. 

45 

In one embodiment, the second signaling in the present 
disclosure is generated by the PHY 301. 

In one embodiment, the second signaling in the present 
disclosure is generated by the MAC 302. 

In one embodiment, the second signaling in the present 
disclosure is generated by the RRC 306. 

In one embodiment, the first radio signal in the present 
disclosure is generated by the RRC 306. 

Embodiment 3 In one embodiment, the first radio signal in the present 
50 disclosure is generated by the MAC 302. 

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 55 

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 (Ll) is the lowest layer and performs signal pro­
cessing functions of a PHY layer. The layer 1 is called PHY 60 

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 Conver- 65 

gence Protocol (PDCP) sublayer 304. All the three sublayers 
end at the gNB of the network side. Although not described 

In one embodiment, the first radio signal in the present 
disclosure is generated by the PHY 301. 

In one embodiment, the second radio signal in the present 
disclosure is generated by the RRC 306. 

In one embodiment, the second radio signal in the present 
disclosure is generated by the MAC 302. 

In one embodiment, the second radio signal in the present 
disclosure is generated by the PHY 301. 

Embodiment 4 

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. 

The base station device 410 includes a controller/proces­
sor 440, a memory 430, a receiving processor 412, a 
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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 imple­
ment 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 pro­
cessing functions of an L1 layer (that is, PHY), including 
encoding, interleaving, scrambling, modulation, power con­
trol/allocation, precoding, generation of physical layer con­
trol signaling (including PBCH, PDCCH, PRICH, PCFICH, 
reference signal), etc. The receiving processor 412 performs 
signal receiving processing functions of the Ll 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. 

14 
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 

5 transmitting processor 415. The signal processing function 
includes decoding and interleaving, so as to ensure an FEC 
(Forward Error Correction) and a demodulation correspond­
ing to a modulation scheme (i.e., BPSK, QPSK, etc.) at the 
UE 450 side. The modulated signals are divided into parallel 

10 streams. Each of the parallel streams is mapped into a 
corresponding subcarrier of multi-carriers and/or multi-car­
rier 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 

15 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 

20 receiving processor 452 performs signal receiving process­
ing 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. 

25 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 

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/pro­
cessor 490 provides header compression/decompression, 
encryption/decryption, packet segmentation and reordering, 
multiplexing/de-multiplexing between a logical channel and 35 

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 

30 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. 

In one embodiment, the UE 450 corresponds to the UE in 
the present disclosure. 

In one embodiment, the gNB 410 corresponds to the base 
station device in the present disclosure. 

In one embodiment, the UE 450 device includes at least 
40 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 

Ll layer (that is, PHY), including encoding, interleaving, 
scrambling, modulation, power control/allocation, precod­
ing, generation of physical layer control signaling, etc. The 
receiving processor 452 performs signal receiving process­
ing 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. 

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, the controller/processor 440 pro­
vides 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 

45 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 sched­
uling information includes at least one of { occupied time­
frequency resource, adopted MCS, subcarrier spacing of 

50 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 fre-

55 quency 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. 

In one embodiment, the UE 450 includes a memory that 
60 stores a computer readable instruction program. The com­

puter 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 

65 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 
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In one embodiment, the transmitter 416 (including the 
antenna 420), the transmitting processor 415 and the con­
troller/processor 440 are configured to transit the first radio 
signal in the present disclosure. 

In one embodiment, the transmitter 416 (including the 
antenna 420), the transmitting processor 415 and the con­
troller/processor 440 are configured to transit the second 
radio signal in the present disclosure. 

MCS, subcarrier spacing of subcarriers in occupied fre­
quency 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 5 

consecutive subcarriers in frequency domain; At least one of 
{location of the first subband in frequency domain, subcar­
rier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals. In one embodiment, the transmitter 416 (including the 

10 antenna 420), the transmitting processor 415 and the con­
troller/processor 440 are configured to transit the second 
signaling in the present disclosure. 

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 15 

integer number of time intervals of X time intervals and 
transmits a first radio signal, wherein X is a positive integer; 
The first signaling is used for determining scheduling infor­
mation for the first radio signal; The scheduling information 
includes at least one of { occupied time-frequency resource, 20 

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 25 

consecutive subcarriers in frequency domain; At least one of 
{location of the first subband in frequency domain, subcar­
rier spacing of subcarriers included in the first subband} is 
used for determining the X time intervals. 

In one embodiment, the gNB 410 device includes a 30 

memory that stores a computer readable instruction pro­
gram. 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 35 

transmitting a first radio signal, wherein X is a positive 
integer; The first signaling is used for determining schedul­
ing information for the first radio signal; The scheduling 
information includes at least one of { occupied time-fre­
quency resource, adopted MCS, subcarrier spacing of sub- 40 

carriers 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 fre- 45 

quency domain. At least one of {location of the first sub band 
in frequency domain, subcarrier spacing of subcarriers 
included in the first subband} is used for determining the X 
time intervals. 

In one embodiment, the receiver 456 (including the 50 

antenna 460) and the receiving processor 452 are configured 
to monitor the first signaling in the present disclosure. 

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 55 

in the present disclosure. 

Embodiment 5 

Embodiment 5 illustrates an example of a flowchart for 
the transmission of a radio signal according to an embodi­
ment of the present disclosure, as shown in FIG. 5. In FIG. 
5, the base station Nl is a maintenance base station for a 
serving cell of the UE U2. Steps marked in a dotted box are 
optional. 

The base station Nl transmits a second radio signal in 
Sll, transmits a second signaling in S12, transmits a first 
signaling in a positive integer number of time intervals ofX 
time intervals in S13, and transmits a first radio signal in 
S14. 

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. 

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 fre-
quency 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 sub band in frequency domain, subcar­
rier 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 sig­
naling is used for determining Q subbands, Q being a 
positive integer; The first sub band 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. 

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 

In one embodiment, the receiver 456 (including the 
antenna 460), the receiving processor 452 and the controller/ 
processor 490 are configured to receive the second radio 
signal in the present disclosure. 

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 signal­
ing in the present disclosure. 

60 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. 

In one embodiment, the transmitter 416 (including the 65 

antenna 420) and the transmitting processor 415 are config­
ured to transmit the first signaling in the present disclosure. 

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

In one embodiment, the paging message includes a fea­
ture ID of a paged UE. 

18 
than Xl. The subcarrier spacing of subcarriers included in 
the subband #1 is used for determining Yl. A feature ID of 
the UE#l is used for determining the Xl time intervals in the 
Yl time intervals. The time window #a belongs to one of Z 

In one embodiment, the MCS includes one of {QPSK, 
16QAM, 64QAM, 256QAM, 1024QAM}. 

In one embodiment, the subcarrier spacing is equal to 15 
kHz multiplied by 2 to the Kth power. K is an integer. 

In one embodiment, the first subband includes a positive 
integer multiple of 12 subcarriers. 

5 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#l is used for determining the time window #a in the Z 
time windows. The subband #1 belongs to one of the Q 

10 subbands, Q being a positive integer. Any one of the Q 
sub bands includes a positive integer number of consecutive 
subcarriers. The feature ID of the UE#l is used for deter-

In one embodiment, all subcarriers included in the first 
subband have an equal subcarrier spacing. 

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. 

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. 

15 

In one embodiment, the location of the first subband in 
frequency domain refers to a subband index of the first 20 

subband in a carrier where the first subband is located. 

mining the subband #1 in the Q subbands. 
In one embodiment, Z is equal to 10. 
In one embodiment, any two of the Z time windows are 

orthogonal in time domain. 
In one embodiment, any one of the Z time windows is a 

subframe. Z is equal to 10, 
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. 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. 

In one embodiment, any one of the Z time windows is a 
radio frame. The time window #a is obtained by the follow-

25 ing formula. 

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

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

In one embodiment, the second signaling is transmitted 30 

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

through a PBCH. 

SFN mod z~(Z div N)*(UE ID mod N) 

Herein, SFN is a frame number of a radio frame corre­
sponding to the time window #a, N=min(Z,nB), nB is equal 
to one of {4Z, 2Z, Z, Z/2, Z/4, Z/8, Z/16, Z/32, Z/64, Z/128, 
Z/256, Z/512, Z/1024}. 

In one embodiment, in any one of the Q subbands, all the 
included subcarriers have an equal subcarrier spacing. 

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

In one embodiment, in any two of the Q subbands, the 
35 subcarriers have different subcarrier spacings. 

In one embodiment, the second signaling is an RRC 
signaling. 

In one embodiment, the second signaling is an SIB. 
In one embodiment, the second signaling is transmitted 

through a DCI. 

Embodiment 6 

40 

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

In one embodiment, any two of the Q sub bands have an 
equal frequency domain width. 

In one embodiment, two of the Q subbands have different 
frequency domain widths. 

In one embodiment, the Q subbands all belong to one 
same earner. 

In one embodiment, two of the Q subbands belong to 
45 different carriers. 

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 Xl time intervals monitored by a UE#l in a 50 

time window #a, the rectangles filled by cross lines represent 
X2 time intervals 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. 

In embodiment 6, the UE#l monitors a first signaling in 55 

Xl 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 60 

domain, subcarrier spacing of subcarriers included in the 
sub band #1} is used for determining the Xl time intervals. 
Any one of the Xl 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 Yl time 65 

intervals. The Xl time intervals are Xl time intervals of the 
Yl time intervals, Yl being a positive integer not smaller 

Embodiment 7 

Embodiment 7 illustrates an example of a diagram for a 
relationship between a first time window and X time inter­
vals according to one embodiment of the present disclosure, 
as shown in FIG. 7. FIG. 7 lists the index of X=l time 
interval in the first time window according to different Y 
values and different UE feature IDs. 

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 inter­
vals 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. 

In one embodiment, the first signaling is detected P times 
at most in each one of the X time intervals. P is a positive 
integer. 
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In one embodiment, any two of the X time intervals have 
an equal time length. 

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

In one embodiment, any one of the X time intervals is a 5 

slot. 
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. 

In one embodiment, any one of the X time intervals is M 
OFDM symbols. Mis a positive integer smaller than 14. 

10 

20 
frequency domain resource used for transmitting the first 
signaling belongs to a first subband. The first subband 
includes a positive integer number of consecutive subcarri-
ers 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}. 

In one embodiment, the first signaling is a physical layer 
signaling. 

In one embodiment, the first signaling is DCI. 
In one embodiment, the first signaling 1s transmitted 

through an NR-PDCCH. 
In one embodiment, any one of the X time intervals is M 

OFDM symbols. 
M is a positive integer smaller than 7. 

In one embodiment, the first signaling is transmitted 
through a PDCCH. The PDCCH has a CRC scrambled by a 

15 P-RNTI. 
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. 

In one embodiment, two of the X time intervals are 20 

discrete in time domain. 
In one embodiment, the time length of the first time 

window is fixed. 
In one embodiment, the first time window includes a 

positive integer number of consecutive multi-carrier sym- 25 

bols. 
In one embodiment, the multi-carrier symbol includes a 

data symbol and a CP. 

In one embodiment, the first radio signal is transmitted 
through a DL-SCH. 

In one embodiment, the first radio signal is transmitted 
through a PDSCH. 

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. 

In one embodiment, the second radio signal includes a 
PSS. 

In one embodiment, the first time window has a time 
length of 1 millisecond. 

In one embodiment, the second radio signal includes an 
30 SSS. 

In one embodiment, the first time window has a time 
length of 10 milliseconds. 

In one embodiment, the first time window is a subframe. 
In one embodiment, the first time window is a radio 

frame. 
In one embodiment, any two of the Y time intervals have 

an equal time length. 

35 

In one embodiment, the second radio signal is transmitted 
through a BCH. 

In one embodiment, the second radio signal is transmitted 
through a PBCH. 

In one embodiment, the second radio signal carries MIB 
information. 

In one embodiment, the second radio signal carries SIB 
information. In one embodiment, Y is proportional to the subcarrier 

spacing of subcarriers included in the first subband. 
In one embodiment, the feature ID refers to an IMSI. 

In one embodiment, the information carried by the second 
40 radio signal is transmitted cyclically. 

In one embodiment, the feature ID refers to a remainder 
when the IMSI is divided by 1024. 

In one embodiment, the feature ID refers to a remainder 
when the IMSI is divided by 4096. 

In one embodiment, the feature ID refers to a remainder 45 

when the IMSI is divided by 16384. 
In one embodiment, the feature ID refers to a C-RNTI. 

In one embodiment, the information carried by the second 
radio signal is transmitted on-demand. 

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 sub band}. 

Embodiment 8 

Embodiment 8 illustrates an example of a diagram for a 
relationship among a first signaling, a first radio signal and 

In one embodiment, the second radio signal carries first 
information. The first information indicates at least one of 

50 {location of the first sub band in frequency domain, subcar­
rier spacing of subcarriers included in the first subband}. 

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 55 

frequency, the rectangle filled by oblique lines represents a 
time-frequency resource occupied by the second radio sig­
nal, 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- 60 

frequency resource occupied by the first radio signal, and the 
dotted arrow represents a specific usage relationship. 

In embodiment 8, the first signaling is used for determin­
ing scheduling information for the first radio signal. The 
scheduling information includes at least one of { occupied 65 

time-frequency resource, adopted MCS, subcarrier spacing 
of subcarriers in occupied frequency domain resource}. The 

Embodiment 9 

Embodiment 9 illustrates an example of a structure block 
diagram for a 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. 

In embodiment 9, the first receiver module 901 monitors 
a first signaling in X time intervals, and the second receiver 
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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 sched­
uling 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 fre­
quency domain; At least one of {location of the first sub band 
in frequency domain, subcarrier spacing of subcarriers 
included in the first subband} is used for determining the X 
time intervals. 

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 

22 
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 fre-

5 quency 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. 

In one embodiment, any one of the X time intervals 
10 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 

15 
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. 

a positive integer not smaller than X; The subcarrier spacing 20 

of subcarriers included in the first subband is used for 
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 

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. 

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. 

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 of the first 
sub band in frequency domain, subcarrier spacing of subcar­
riers included in the first subband}. 

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 sub band in the 
Q subbands. 

Embodiment 10 

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 (includ­
ing the antenna 420), the transmitting processor 415 and the 
controller/processor 440 shown in FIG. 4. The second trans­
mitter 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. 

25 time window in the Z time windows. 
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 

30 subcarriers included in the first subband}. 
In one embodiment, the first transmitter module 1001 

further transmits a second signaling; The second signaling is 
used for determining Q sub bands, Q being a positive integer; 
The first subband belongs to one of the Q subbands; Any one 

35 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 sub band in the 
Q subbands. 

The ordinary skill in the art may understand that all or part 
40 steps in the above method may be implemented by instruct­

ing 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 embodi-

45 ments 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 disclo­
sure is not limited to any combination of hardware and 

50 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-

55 mounted communication equipment and other wireless com­
munication equipment. The base station in the present 
disclosure includes but not limited to macro-cellular base 
stations, micro-cellular base stations, home base stations, 

In embodiment 10, the first transmitter module 1001 
transmits a first signaling in a positive integer number of 60 

time intervals ofX 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 sched­
uling information includes at least one of { occupied time- 65 

frequency resource, adopted MCS, subcarrier spacing of 
subcarriers in occupied frequency domain resource}; The 

relay base station, eNB, gNB, TRP and other radio commu­
nication equipment. 

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. 



US 10,462,767 B2 
23 

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; 

24 
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 pre­
defined; 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 

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 10 

spacing of subcarriers in occupied frequency domain 
resource}; the first radio signal carries a paging mes­
sage; the frequency domain resource used for transmit­
ting the first signaling belongs to a first subband; the 
first subband comprises a positive integer number of 15 

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 pre­
defined; the first time window is divided into Y time 
intervals; the X time intervals are X time intervals of the Y 25 

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. 

20 for determining the first time window in the Z time win­
dows. 

30 

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 35 

for determining the first time window in the Z time win­
dows. 

4. The method according to claim 1, further comprising: 
receiving a second radio signal; 
wherein the second radio signal is used for determining at 40 

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; 45 

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 con­
secutive subcarriers; and the feature ID of the monitor 50 

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; 

55 

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; 
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 con­
secutive subcarriers; and the feature ID of the monitor 
of the first signaling is used for determining the first 
subband in the Q subbands. 

11. AUE 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 sub band} 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 pre­
defined; the first time window is divided into Y time 
intervals; the X time intervals are X time intervals of the Y 

60 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. 

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 65 

a positive integer number of consecutive subcarriers in 
frequency domain; 

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; 
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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 win­
dows. 

14. The UE according to claim 11, wherein the first 5 

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 subcar­
rier spacing of subcarriers included in the first subband}. 

15. The UE according to claim 11, wherein the first 10 

receiver module further receives a second signaling; the 
sec~~d s)gnaling is for determining Q subbands, Q being a 
positive mteger; the first subband belongs to one of the Q 
~ubbands; any one of the Q subbands comprises a positive 
mteger number of consecutive subcarriers; and the feature 15 

ID of the monitor of the first signaling is used for determin­
ing 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 20 

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 25 

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 30 

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 

26 
of subcarriers included in the first sub band} 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 
firs! time window belongs to one of Z time windows, z being 
an mteger greater than 1; Z is predefined, or Z is configu­
rable; 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 {loc_ation of the first subband in frequency domain, 
subcarner spacing of subcarriers included in the first sub­
band}. 

20. The base station according to claim 16, wherein the 
first transmitter module further transmits a second signaling; 
the s~c?nd_ signaling is for determining Q sub bands, Q being 
a pos1t1ve mteger; the first sub band belongs to one of the Q 
sub bands; any one of the Q sub bands comprises a positive 
integer number of consecutive subcarriers; and the feature 
ID of the monitor of the first signaling is used for determin­
ing the first subband in the Q subbands. 

* * * * * 




