US 20210099984A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2021/0099984 A1

LIU et al. 43) Pub. Date: Apr. 11,2021
(54) METHOD AND DEVICE IN Publication Classification
COMMUNICATION NODE USED FOR (51) Int. CL
WIRELESS COMMUNICATION HO4W 72/04 (2006.01)
(71) Applicants:Zheng LIU, Shanghai (CN); Xiaobo 235%2775267 5388288
ZHANG, Shanghai (CN) HO4W 74/08 (2006.01)
. . HO4W 72/12 (2006.01)
(72) Inventors: Zheng LIU, Shanghai (CN); Xiaobo (52) US. CL
ZHANG, Shanghai (CN) CPC ... HO4W 72/044 (2013.01); HO4L 27/2601
(2013.01); HO4W 72/12 (2013.01); HO4W
(73) Assignee: SHANGHAI LANGBO 74/0816 (2013.01); HO4W 76/27 (2018.02)
COMMUNICATION (57) ABSTRACT
TECHNOLOGY COMPANY .. Lo
LIMITED, Shanghai (CN) A.method and a (.1eV1.ce in a communication node use.d for
wireless communications is disclosed in the present disclo-
sure. The communication node first receives first informa-
(21) Appl. No.: 16/988,719 tion and second information; and transmits a first radio
signal in a first time window; and then transmits a second
(22) Filed: Aug. 10, 2020 radio signal; the first information is used to determine a
target time window, the second radio signal occupies a
L. second time window in time domain, and the second infor-
Related U.S. Application Data mation is used to determine at least one of whether the
(63) Continuation of application No. PCT/CN2019/ second time window belongs to the target time window or a
074156, filed on Jan. 31, 2019. relative position relationship between the second time win-
dow and the target time window; an end of the first time
(30) Foreign Application Priority Data window is earlier than a start of the target time window. The
present disclosure helps improve the utilization ratio of
Feb. 13, 2018  (CN) .eevvveviviicnne. 201810149428.0 resources in Grant-Free transmission.
101
100 Receiving first information and second information
102

.

Transmitting first radio signal n first time window

103

-

Transmitting second radio signal




Patent Application Publication  Apr. 1,2021 Sheet 1 of 13 US 2021/0099984 A1

101

~

Receiving first information and second information

\'\ 102
/

Transmitting first radio signal n first time window

100

103

~

Transmitting second radio signal

FI1G. 1




US 2021/0099984 A1

Sheet 2 of 13

Apr. 1,2021

Patent Application Publication

ANAIIG
SELREINH |

e — ——

e NOI-D8/0d3

7 MId

¢ DId

& S

elc £

SHAT/S
ANY/STININ
WO

[4taxy

SUES
//

i

~
N

d S9poN
AN 13Y10

Hury

P4y L

00T Sdd



Patent Application Publication

L3

305 =

L2

L1

Apr.1,2021 Sheet 3 of 13

US 2021/0099984 A1

<«Control Plane—»<+—User Plane—»

RRC 'j' 306

Radio Bearer

PDCP

)j‘ 304

}
!

RLC

P‘ 303

-

Logical Channel

MAC

fj‘ 302

Transport Channel

PHY

)j‘301

FIG. 3



US 2021/0099984 A1

Sheet 4 of 13

Apr. 1,2021

Patent Application Publication

¥ "DIA

\ 0cy
o8y N\ \ 7 /
\ 321108 /[
gﬂwm 108 mOOOHQ - .MO\/@OO O,NM 15 >.M®O @MM freereeeeicacan 108 mDOOHﬁM v
AW : SUIATOIOY | | FULAIOTY || A1OWON
19 Reel ‘
yy P nsuedy, jmusug1y [ 4
Y. h 4 Y H
10882001d » 10883%0.d
JID[JONOD) iti{{ehilifely
7 09 R 1 14 4 7 S
o6y ovy
A 4
J0ssaooxd L] I3AI00Y IOAIOOY Jossoooad
Sumsueyy, N e Juipnusuery
\ JSUBL] JIISUBL], J
ss¥ - N stp

4

osy

91y

09y

A

A 4

o<y

.

o



Patent Application Publication

Apr. 1,2021

Sheet S of 13 US 2021/0099984 A1

Second-type First-type
communication communication
node N1 node U2
z
| | S11. transmitting third information | |
third
information ,
|| S21. receiving third information | |
| | 812, transmitting first information | |
first
mformation
822. receiving first information | |
| | S13. transmitting second information | |
second o
information
$23. receiving second information | |
]
$24. transmitting first radio signal in
first time window
‘ tirst radio
signal
S$14. monitoring first radio signal in
first time window
| | S25. transmitting second radio signal | |
» second radio
signal

| | S15. receiving second radio signal | |

End

FIG. 5



Patent Application Publication  Apr. 1,2021 Sheet 6 of 13 US 2021/0099984 A1

Second-type First-type
commurtcation node N3 compumnication node U4
l
| l S31. transmitting third information ] l
third R
information
l l S41. receiving third information l l
| I S32. wansmitting first information l l
first N
mformation
, [ 842. receiving first mformation } l
[ [ S33. transmitting second information [ |
second o
information

l | S43. receiving second information 1 I
S44. transnutting first radio sigoal in
first time window

first radio
signal

-
-

S34. monitoring first radio signal in first
time window

[ | S45. transmutting second radio signal l l

second radio

A

signal
b4 4
{ End ) End

FIG. 6



Patent Application Publication  Apr. 1,2021 Sheet 7 of 13 US 2021/0099984 A1

Frequency

A
First radio
signal

@ Second radio
signal

Time

First time
window

FIG. 7



Patent Application Publication  Apr. 1,2021 Sheet 8 of 13 US 2021/0099984 A1

i ) . = & 1D
/fﬁ First radio signat %‘i::: Semg d radio
% felale signal
Second
S ! time o,
e, ™ window |

st

S
Rl

G,

Time
, — >
[PPRNN i - S—— Targettmze ,
' time ! window !

window

FIG. 8



Patent Application Publication  Apr. 1, 2021

Firstidie
time

length ;

Sheet 9 of 13

Second time
windov

US 2021/0099984 A1

I
Transmitting | W ;
ferminal ! g ! o
| ! Fiestidle !
| ! tine !
: ! length !
I f 1 i }
[ i i L saeed t
0 i b ;
[ i }
Pl i | SRR |
. (. Y > ]
cerminal i ;
I i ; .
| } i i »’hme
[ First | i Target time !
[l B HBE i e = e )
' time ' ' window ¢
window Case A
Second
idle time
i ¢ . 1
length : Second time |
—  window -~
Y | window i -
.rrammitting I‘ : : i f:f:u)nd
terminal '} s I 7 o | wile tme
| | length
t }
t 3
t 3
i 3
3 3 |
I} 3 |
I} 3 l
I} 3 l
Reeceiving L i I SN
s £ G
. i 5
Receivin B s
: H : Time

; oo 1
. },‘.!rb'l ;
1 time :

FIG. 9

| Targettime

! window

Case B



US 2021/0099984 A1

Sheet 10 of 13

Apr. 1,2021

Patent Application Publication

[eugdis orpes 11
Aq pa1dnoso 991n0Sa1 OIpeRs
© Ue(]) IDYJ0 53010821 OIpRY
d3epIpued J FUOUE 90IN0Sal
O1pel MJEPIPURD U

[euSIs opul ISy Aq
par1dno0 921n0501 OIpEy

Ol DId

urelgop -
oWy,

uewop
Kouanborg

UIBUWOp
2poD)

y



Patent Application Publication  Apr. 1,2021 Sheet 11 of 13 US 2021/0099984 A1

Code
A domain

Frequency
domain

Radio resource
occupied by second
radio signal

l’ First radio
d resource pool

Time
P o - domain
7 T ! >
! —Farget™
e second Lt time

. i,
tme  window

FIG. 11



Patent Application Publication  Apr. 1,2021 Sheet 12 of 13  US 2021/0099984 A1

f 1200

communication node

First receiver
1201

'

First transmitter

- 1202
- Second transmitter

1203

FIG. 12



Patent Application Publication  Apr. 1,2021 Sheet 13 of 13  US 2021/0099984 A1

f 1300

Second-type

communication node

Third transmitter
1301

'

Second receiver
1302

l

Third receiver
1303

FIG. 13



US 2021/0099984 Al

METHOD AND DEVICE IN
COMMUNICATION NODE USED FOR
WIRELESS COMMUNICATION

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2019/074156, filed Jan. 31, 2019,
claims the priority benefit of Chinese Patent Application No.
201810149428.0, filed on Feb. 13, 2018, the full disclosure
of which is incorporated herein by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to transmission
methods and devices in wireless communication systems,
and in particular to a scheme and device of uplink Grant-free
transmission.

Related Art

[0003] Application scenarios of future wireless commu-
nication 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, it was
decided at the 3rd Generation Partner Project (3GPP) Radio
Access Network (RAN) #72 plenary that a study on New
Radio (NR), or what is called Fifth Generation (5G) shall be
conducted. The work item of NR was approved at the 3GPP
RAN #75 plenary to standardize NR.

[0004] To ensure better adaptability to various application
scenarios and requirements, the 3GPP RAN #76 plenary also
approved a study item of Non-orthogonal Multiple Access
(NoMA) under NR, starting with R16 version, and started a
WI to standardize relevant techniques afterwards. Among all
kinds of NoMA transmission methods, Grant-Free uplink
transmission will be a focus of the study because it’s less
demanding on the complexity of a receiver.

SUMMARY

[0005] In Grant-Free uplink transmissions, especially in
the situation of Radio Resource Control (RRC) Inactive
Mode, or RRC Idle Mode, uplink transmissions of different
UEs are not synchronized. Due to unsynchronized transmis-
sions in uplink, a new structure of uplink burst needs to be
designed in Grant-Free uplink transmissions based on Pre-
amble sequence to reduce collisions between a Grant-Free
transmission and a Grant-based transmission, thus ensuring
the success of transmission. The present disclosure proposes
a solution. It should be noted that the embodiments of a base
station in the present disclosure and characteristics in the
embodiments may be applied to a User Equipment (UE) if
there is no conflict, and vice versa. And the embodiments of
the present disclosure and the characteristics in the embodi-
ments may be mutually combined if no conflict is incurred.
[0006] The present disclosure provides a method in a
first-type communication node for wireless communica-
tions, comprising:

[0007] receiving first information and second information;
[0008] transmitting a first radio signal in a first time
window; and

[0009] transmitting a second radio signal;
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[0010] herein, the first information is used for determining
a target time window, the second radio signal occupies a
second time window in time domain, and the second infor-
mation is used for determining at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window; an end of the first time
window is earlier than a start of the target time window, a
radio resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.

[0011] In one embodiment, the relationship between the
second time window and the target time window is config-
ured through the second information, including whether a
length of the second time window is limited within the target
time window, or where the second time window is located
relative to the target time window if the length of the second
time window does not belong to the target time window. The
network side can control whether the data part in Grant-Free
transmissions collides with previous and subsequent trans-
missions (which may be grant-based or grant-free), and, in
the case of collision, the extent of the collisions, thereby
enabling the network equipment to employ scheduling in
avoidance of collision through detection of preamble
sequence.

[0012] In one embodiment, scheduling is implemented to
prevent collisions, thereby avoiding gap reserved in data
transmission, saving overhead and enhancing the resource
utilization ratio.

[0013] According to one aspect of the present disclosure,
the above method is characterized in that the second time
window belongs to the target time window, a time length of
a time interval between an end of the second time window
and an end of the target time window is no less than a
difference between a time length of the first time window
and a time length occupied by the first radio signal.

[0014] According to one aspect of the present disclosure,
the above method is characterized in that the second time
window comprises a time-domain resource outside the target
time window, a time length of a time interval between an end
time for a transmission of the first radio signal and an end of
the first time window is a first gap length, and a time length
of a time interval between a start of the first time window
and a start time for a transmission of the first radio signal is
a second gap length; a time length of a time interval between
a start of the second time window and a start of the target
time window is equal to the first gap length, or a time length
of a time interval between an end of the target time window
and an end of the second time window is equal to the second
gap length.

[0015] Inone embodiment, if collision is allowed, whether
the data configured in the second information collides with
a previous transmission or a subsequent one matters, thus
enabling the network side to control the collision in a
flexible manner according to transmission requirements, for
instance, if a previous transmission is uplink control, such as
an SRS or a PUCCH, a possible collision controlled by the
network side only occurs in the subsequent transmission; if
a subsequent transmission is downlink control, such as a



US 2021/0099984 Al

PDCCH, the collision controlled may only occur in the
previous transmission. In this way scheduling is made full
use of to avoid collision, thereby improving transmission
efficiency.

[0016] According to one aspect of the present disclosure,
the above method is characterized in further comprising:
[0017] receiving third information;

[0018] herein, the third information is used for indicating
P candidate radio resources, and a radio resource occupied
by the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface.

[0019] According to one aspect of the present disclosure,
the above method is characterized in that the first informa-
tion is used for indicating a first radio resource pool,
frequency-domain resources comprised by the first radio
resource pool comprise the frequency-domain resource
occupied by the second radio signal, code-domain resources
comprised by the first radio resource pool comprise the
code-domain resource occupied by the second radio signal,
and time-domain resources comprised by the first radio
resource pool comprise the target time window, the radio
resource occupied by the first radio signal is used for
determining at least one of the frequency-domain resource
occupied by the second radio signal or the code-domain
resource occupied by the second radio signal in the first
radio resource pool.

[0020] The present disclosure provides a method in a
second-type communication node for wireless communica-
tions, comprising:

[0021] transmitting first information and second informa-
tion;

[0022] monitoring a first radio signal in a first time win-
dow; and

[0023] receiving a second radio signal when the first radio

signal is detected;

[0024] herein, the first information is used for determining
a target time window, the second radio signal occupies a
second time window in time domain, and the second infor-
mation is used for determining at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window; an end of the first time
window is earlier than a start of the target time window, a
radio resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.

[0025] According to one aspect of the present disclosure,
the above method is characterized in that the second time
window belongs to the target time window, a time length of
a time interval between an end of the second time window
and an end of the target time window is no less than a
difference between a time length of the first time window
and a time length occupied by the first radio signal.
[0026] According to one aspect of the present disclosure,
the above method is characterized in that the second time
window comprises a time-domain resource outside the target
time window, a time length of a time interval between an end
time for a transmission of the first radio signal and an end of
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the first time window is a first gap length, and a time length
of a time interval between a start of the first time window
and a start time for a transmission of the first radio signal is
a second gap length; a time length of a time interval between
a start of the second time window and a start of the target
time window is equal to the first gap length, or a time length
of a time interval between an end of the target time window
and an end of the second time window is equal to the second
gap length.

[0027] According to one aspect of the present disclosure,
the above method is characterized in further comprising:
[0028] transmitting third information;

[0029] herein, the third information is used for indicating
P candidate radio resources, and a radio resource occupied
by the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface.

[0030] According to one aspect of the present disclosure,
the above method is characterized in that the first informa-
tion is used for indicating a first radio resource pool,
frequency-domain resources comprised by the first radio
resource pool comprise the frequency-domain resource
occupied by the second radio signal, code-domain resources
comprised by the first radio resource pool comprise the
code-domain resource occupied by the second radio signal,
and time-domain resources comprised by the first radio
resource pool comprise the target time window, the radio
resource occupied by the first radio signal is used for
determining at least one of the frequency-domain resource
occupied by the second radio signal or the code-domain
resource occupied by the second radio signal in the first
radio resource pool.

[0031] The present disclosure provides a first-type com-
munication node for wireless communications, comprising:
[0032] a first receiver, receiving first information and
second information;

[0033] a first transmitter, transmitting a first radio signal in
a first time window; and

[0034] a second transmitter, transmitting a second radio
signal;
[0035] herein, the first information is used for determining

a target time window, the second radio signal occupies a
second time window in time domain, and the second infor-
mation is used for determining at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window; an end of the first time
window is earlier than a start of the target time window, a
radio resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.

[0036] According to one aspect of the present disclosure,
the above first-type communication node is characterized in
that the second time window belongs to the target time
window, a time length of a time interval between an end of
the second time window and an end of the target time
window is no less than a difference between a time length of
the first time window and a time length occupied by the first
radio signal.
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[0037] According to one aspect of the present disclosure,
the above first-type communication node is characterized in
that the second time window comprises a time-domain
resource outside the target time window, a time length of a
time interval between an end time for a transmission of the
first radio signal and an end of the first time window is a first
gap length, and a time length of a time interval between a
start of the first time window and a start time for a trans-
mission of the first radio signal is a second gap length; a time
length of a time interval between a start of the second time
window and a start of the target time window is equal to the
first gap length, or a time length of a time interval between
an end of the target time window and an end of the second
time window is equal to the second gap length.

[0038] According to one aspect of the present disclosure,
the above first-type communication node is characterized in
that the first receiver also receives third information;
wherein the third information is used for indicating P
candidate radio resources, and a radio resource occupied by
the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface.

[0039] According to one aspect of the present disclosure,
the above first-type communication node is characterized in
that the first information is used for indicating a first radio
resource pool, frequency-domain resources comprised by
the first radio resource pool comprise the frequency-domain
resource occupied by the second radio signal, code-domain
resources comprised by the first radio resource pool com-
prise the code-domain resource occupied by the second
radio signal, and time-domain resources comprised by the
first radio resource pool comprise the target time window,
the radio resource occupied by the first radio signal is used
for determining at least one of the frequency-domain
resource occupied by the second radio signal or the code-
domain resource occupied by the second radio signal in the
first radio resource pool.

[0040] The present disclosure provides a second-type
communication node for wireless communications, com-
prising:

[0041] a third transmitter, transmitting first information
and second information;

[0042] a second receiver, monitoring a first radio signal in
a first time window; and

[0043] a third receiver, receiving a second radio signal
when the first radio signal is detected;

[0044] herein, the first information is used for determining
a target time window, the second radio signal occupies a
second time window in time domain, and the second infor-
mation is used for determining at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window; an end of the first time
window is earlier than a start of the target time window, a
radio resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.

[0045] According to one aspect of the present disclosure,
the above second-type communication node is characterized
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in that the second time window belongs to the target time
window, a time length of a time interval between an end of
the second time window and an end of the target time
window is no less than a difference between a time length of
the first time window and a time length occupied by the first
radio signal.

[0046] According to one aspect of the present disclosure,
the above second-type communication node is characterized
in that the second time window comprises a time-domain
resource outside the target time window, a time length of a
time interval between an end time for a transmission of the
first radio signal and an end of the first time window is a first
gap length, and a time length of a time interval between a
start of the first time window and a start time for a trans-
mission of the first radio signal is a second gap length; a time
length of a time interval between a start of the second time
window and a start of the target time window is equal to the
first gap length, or a time length of a time interval between
an end of the target time window and an end of the second
time window is equal to the second gap length.

[0047] According to one aspect of the present disclosure,
the above second-type communication node is characterized
in that the third transmitter also transmits third information;
wherein the third information is used for indicating P
candidate radio resources, and a radio resource occupied by
the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface.

[0048] According to one aspect of the present disclosure,
the above second-type communication node is characterized
in that the first information is used for indicating a first radio
resource pool, frequency-domain resources comprised by
the first radio resource pool comprise the frequency-domain
resource occupied by the second radio signal, code-domain
resources comprised by the first radio resource pool com-
prise the code-domain resource occupied by the second
radio signal, and time-domain resources comprised by the
first radio resource pool comprise the target time window,
the radio resource occupied by the first radio signal is used
for determining at least one of the frequency-domain
resource occupied by the second radio signal or the code-
domain resource occupied by the second radio signal in the
first radio resource pool.

[0049] In one embodiment, the present disclosure has the
following technical advantages:

[0050] The present disclosure provides network equip-
ment that can control, according to scheduling requests,
whether to reserve gap to avoid collision for the data part in
Grant-Free uplink transmission, thus striking a balance
between scheduling flexibility and resource utilization,
jointly contributing to higher transmission efficiency.

[0051] The method provided by the present disclosure
allows the network side to control collision flexibly accord-
ing to transmission requests (for example, if the previous
transmission is uplink control, such as an SRS or a PUCCH,
a possible collision controlled only occurs in a subsequent
transmission, if a subsequent transmission is downlink, such
as a PDCCH, a possible collision controlled only occurs in
a previous transmission), thereby guaranteeing full use of
scheduling in avoidance of collision, and enhancing trans-
mission efficiency.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0052] Other features, objects and advantages of the pres-
ent disclosure will become more apparent from the detailed
description of non-restrictive embodiments taken in con-
junction with the following drawings:

[0053] FIG. 1 illustrates a flowchart of transmission of
first information, second information, a first radio signal and
a second radio signal according to one embodiment of the
present disclosure.

[0054] FIG. 2 illustrates a schematic diagram of a network
architecture according to one embodiment of the present
disclosure.

[0055] FIG. 3 illustrates a schematic diagram of a radio
protocol architecture of a user plane and a control plane
according to one embodiment of the present disclosure.
[0056] FIG. 4 illustrates a schematic diagram of a first-
type communication node and a second-type communica-
tion node according to one embodiment of the present
disclosure.

[0057] FIG. 5 illustrates a flowchart of radio signal trans-
mission according to one embodiment of the present disclo-
sure.

[0058] FIG. 6 illustrates another flowchart of radio signal
transmission according to one embodiment of the present
disclosure.

[0059] FIG. 7 illustrates a schematic diagram of relation-
ship between a first radio signal and a second radio signal
according to one embodiment of the present disclosure.
[0060] FIG. 8 illustrates a schematic diagram of relation-
ship between a second time window and a target time
window according to one embodiment of the present dis-
closure.

[0061] FIG. 9 illustrates a schematic diagram of a first gap
length and a second gap length according to one embodi-
ment of the present disclosure.

[0062] FIG. 10 illustrates a schematic diagram of P can-
didate radio resources according to one embodiment of the
present disclosure.

[0063] FIG. 11 illustrates a schematic diagram of a first
radio resource pool according to one embodiment of the
present disclosure.

[0064] FIG. 12 illustrates a structure block diagram of a
processing device in a first-type communication node
according to one embodiment of the present disclosure.
[0065] FIG. 13 illustrates a structure block diagram of a
processing device in a second-type communication node
according to one embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0066] The technical scheme of the present disclosure is
described below in further details in conjunction with the
drawings. It should be noted that the embodiments of the
present disclosure and the characteristics of the embodi-
ments may be arbitrarily combined if no conflict is caused.

Embodiment 1

[0067] Embodiment 1 illustrates a flowchart of transmis-
sion of first information, second information, a first radio
signal and a second radio signal according to one embodi-
ment of the present disclosure, as shown in FIG. 1. In FIG.
1, each box represents a step. In Embodiment 1, the first-
type communication node of the present disclosure first
receives first information and second information; transmits
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a first radio signal in a first time window; and then transmits
a second radio signal; herein, the first information is used for
determining a target time window, the second radio signal
occupies a second time window in time domain, and the
second information is used for determining at least one of
whether the second time window belongs to the target time
window or a relative position relationship between the
second time window and the target time window; an end of
the first time window is earlier than a start of the target time
window, a radio resource occupied by the first radio signal
is used for determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-domain
resource occupied by the second radio signal or a Modula-
tion and Coding Scheme employed by the second radio
signal; the first information, the second information, the first
radio signal and the second radio signal are all transmitted
via an air interface.

[0068] In one embodiment, the first information is trans-
mitted via a higher-layer signaling.

[0069] In one embodiment, the first information is trans-
mitted via a physical-layer signaling.

[0070] Inone embodiment, the first information comprises
all or part of a higher-layer signaling.

[0071] Inone embodiment, the first information comprises
all or part of a physical-layer signaling.

[0072] In one embodiment, the first information is trans-
mitted through a Physical Broadcast Channel (PBCH).
[0073] Inone embodiment, the first information comprises
one or more fields in a Master Information Block (MIB).
[0074] In one embodiment, the first information is trans-
mitted through a Downlink Shared Channel (DL-SCH).
[0075] In one embodiment, the first information is trans-
mitted through a Physical Downlink Shared Channel
(PDSCH).

[0076] Inoneembodiment, the first information comprises
one or more fields in a System Information Block (SIB).
[0077] Inone embodiment, the first information comprises
one or more fields in Remaining System Information
(RMSD).

[0078] Inone embodiment, the first information comprises
all or part of a Radio Resource Control (RRC) signaling.

[0079] In one embodiment, the first information is broad-
cast.

[0080] In one embodiment, the first information is unicast.
[0081] In one embodiment, the first information is cell-
specific.

[0082] In one embodiment, the first information is UE-
specific.

[0083] In one embodiment, the first information is trans-

mitted through a Physical Downlink Control Channel
(PDCCH).

[0084] Inone embodiment, the first information comprises
all or part of fields in a Downlink Control Information (DCI)
signaling.

[0085] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information is used by the first-type
communication node for determining the target time win-
dow.

[0086] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information directly indicates the target
time window.



US 2021/0099984 Al

[0087] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information indirectly indicates the
target time window.

[0088] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information explicitly indicates the target
time window.

[0089] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information implicitly indicates the
target time window.

[0090] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information is used for indicating at least
one of a time length of a time interval between a start of the
target time window and an end of the first time window, or
a time length of the target time window.

[0091] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information is used for indicating at least
one of a time length of a time interval between a start of the
target time window and a start of the first time window, or
a time length of the target time window.

[0092] In one embodiment, the phrase that the first infor-
mation is used for determining the target time window
means that the first information is used for indicating at least
one of a time length of the target time window or a
time-domain position of the target time window.

[0093] In one embodiment, the second information is
transmitted via a higher-layer signaling.

[0094] In one embodiment, the second information is
transmitted via a physical-layer signaling.

[0095] In one embodiment, the second information com-
prises all or part of a higher-layer signaling.

[0096] In one embodiment, the second information com-
prises all or part of a physical-layer signaling.

[0097] In one embodiment, the second information is
transmitted through a PBCH.

[0098] In one embodiment, the second information com-
prises one or more fields in a MIB.

[0099] In one embodiment, the second information is
transmitted through a DL-SCH.

[0100] In one embodiment, the second information is
transmitted through a PDSCH.

[0101] In one embodiment, the second information com-
prises one or more fields in a SIB.

[0102] In one embodiment, the second information com-
prises one or more fields in RMSI.

[0103] In one embodiment, the second information com-
prises all or part of an RRC signaling.

[0104] In one embodiment, the second information is
broadcast.

[0105] In one embodiment, the second information is
unicast.

[0106] In one embodiment, the second information is
cell-specific.

[0107] In one embodiment, the second information is
UE-specific.

[0108] In one embodiment, the second information is

transmitted through a PDCCH.
[0109] In one embodiment, the second information com-
prises all or part of fields in a DCI signaling.
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[0110] In one embodiment, the phrase that the second
information is used for determining at least one of whether
the second time window belongs to the target time window
or a relative position relationship between the second time
window and the target time window means that the second
information is used by the first-type communication node for
determining at least one of whether the second time window
belongs to the target time window or a relative position
relationship between the second time window and the target
time window.

[0111] In one embodiment, the phrase that the second
information is used for determining at least one of whether
the second time window belongs to the target time window
or a relative position relationship between the second time
window and the target time window means that the second
information directly indicates at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window.

[0112] In one embodiment, the phrase that the second
information is used for determining at least one of whether
the second time window belongs to the target time window
or a relative position relationship between the second time
window and the target time window means that the second
information indirectly indicates at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window.

[0113] In one embodiment, the phrase that the second
information is used for determining at least one of whether
the second time window belongs to the target time window
or a relative position relationship between the second time
window and the target time window means that the second
information explicitly indicates at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window.

[0114] In one embodiment, the phrase that the second
information is used for determining at least one of whether
the second time window belongs to the target time window
or a relative position relationship between the second time
window and the target time window means that the second
information implicitly indicates at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window.

[0115] In one embodiment, the first information and the
second information are transmitted via a same signaling.

[0116] In one embodiment, the first information and the
second information are transmitted via a same RRC signal-
ing.

[0117] In one embodiment, the first information and the

second information are transmitted via difference signalings.
[0118] In one embodiment, the first information and the
second information are transmitted through a same physical
channel.

[0119] In one embodiment, the first information and the
second information are transmitted through different physi-
cal channels.

[0120] In one embodiment, the first information and the
second information are transmitted through a same PDSCH.
[0121] In one embodiment, the first information and the
second information are transmitted through two different
PDSCHs.
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[0122] In one embodiment, the first information and the
second information are through Joint Coding and then
transmitted via a same signaling.

[0123] In one embodiment, the first information and the
second information are through Joint Coding and then
transmitted as a same field in a same signaling.

[0124] In one embodiment, the first information and the
second information are transmitted as two different fields in
a same signaling.

[0125] In one embodiment, the first information and the
second information are through Joint Coding and then
transmitted as a same Information Element (IE) in a same
RRC signaling.

[0126] In one embodiment, the first information and the
second information are transmitted as two different IEs in a
same RRC signaling.

[0127] In one embodiment, the first time window is a slot
at a receiver side of the first radio signal with a given
subcarrier spacing.

[0128] In one embodiment, the first time window is a
positive integer number of consecutive slots at a receiver
side of the first radio signal with a given subcarrier spacing.
[0129] In one embodiment, the first time window is a
positive integer number of consecutive subframes at a
receiver side of the first radio signal.

[0130] In one embodiment, a start and an end of the first
time window are aligned with boundaries of multicarrier
symbols respectively at a receiver side of the first radio
signal.

[0131] In one embodiment, the first time window is a slot
at the first-type communication node with a given subcarrier
spacing.

[0132] In one embodiment, the first time window is a
positive integer number of consecutive slots at the first-type
communication node with a given subcarrier spacing.
[0133] In one embodiment, the first time window is a
positive integer number of consecutive subframes at the
first-type communication node.

[0134] In one embodiment, a start and an end of the first
time window are aligned with boundaries of multicarrier
symbols respectively at the first-type communication node.
[0135] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence.

[0136] In one embodiment, the first radio signal is trans-
mitted through a Physical Random Access Channel
(PRACH).

[0137] In one embodiment, the first radio signal carries a
Preamble.
[0138] In one embodiment, the first radio signal is trans-

mitted through a Random Access Channel (RACH).
[0139] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence, and the characteristic
sequence is either a Zadoft-Chu (ZC) sequence or a pseudo-
random sequence.

[0140] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence, and the characteristic
sequence is one of an integral number of orthogonal
sequences or non-orthogonal sequences.

[0141] In one embodiment, a time length of the first time
window is larger than a number of time-domain resources
occupied by the first radio signal.

[0142] In one embodiment, a time length of the first time
window is larger than a time length occupied by the first
radio signal.
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[0143] In one embodiment, the first-type communication
node transmits the first radio signal in the first time window
according to a downlink timing.

[0144] In one embodiment, the first-type communication
node transmits the first radio signal in the first time window
according to a time for reception of a boundary of a
downlink slot serving as a start time for a transmission of the
first radio signal.

[0145] In one embodiment, the second radio signal is
transmitted through an Uplink Shared Channel (UL-SCH).
[0146] In one embodiment, the second radio signal is
transmitted through a Physical Uplink Shared Channel
(PUSCH).

[0147] In one embodiment, the second radio signal is
obtained by all or part of bits in a Transport Block (TB)
sequentially through TB Cyclic Redundancy Check (CRC)
insertion, Code Block Segmentation, Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Precoding, a Resource
Element Mapper, and Baseband Signal Generation.

[0148] In one embodiment, the second radio signal is
obtained by all or part of bits in a Transport Block (TB)
sequentially through TB Cyclic Redundancy Check (CRC)
insertion, Code Block Segmentation, Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Transform Precoding,
Precoding, a Resource Element Mapper, and Baseband
Signal Generation.

[0149] In one embodiment, the second radio signal is
obtained by all or part of bits in a positive integer number of
Code Block(s) (CB) sequentially through CB CRC insertion,
Rate Matching, Concatenation, Scrambling, a Modulation
Mapper, a Layer Mapper, Transform Precoding, Precoding,
a Resource Element Mapper, and Baseband Signal Genera-
tion.

[0150] In one embodiment, the second radio signal is
obtained by all or part of bits in a positive integer number of
Code Block(s) (CB) sequentially through Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Precoding, a Resource
Element Mapper, and Baseband Signal Generation.

[0151] In one embodiment, the relative position relation-
ship between the second time window and the target time
window comprises a time-domain relation between a start of
the second time window and a start of the target time
window.

[0152] In one embodiment, the relative position relation-
ship between the second time window and the target time
window comprises a time-domain relation between a start of
the second time window and an end of the target time
window.

[0153] In one embodiment, the relative position relation-
ship between the second time window and the target time
window comprises a time-domain relation between an end
of the second time window and an end of the target time
window.

[0154] In one embodiment, the relative position relation-
ship between the second time window and the target time
window comprises a time-domain relation between an end
of the second time window and a start of the target time
window.

[0155] In one embodiment, the second time window and
the target time window are orthogonal.
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[0156] In one embodiment, the second time window and
the target time window are non-orthogonal.

[0157] In one embodiment, the second time window com-
prises a positive integer number of consecutive multicarrier
symbol(s) (i.e., OFDM Symbols, including CP) at the first-
type communication node with a given Subcarrier Spacing
(SCS).

[0158] In one embodiment, the second time window com-
prises a positive integer number of consecutive multicarrier
symbol(s) (i.e., OFDM Symbols, including CP) at a receiver
side of the second radio signal with a given Subcarrier
Spacing (SCS).

[0159] In one embodiment, the target time window is a
slot at the first-type communication node with a given
subcarrier spacing.

[0160] In one embodiment, the target time window is a
positive integer number of consecutive multicarrier symbol
(s) (i.e., OFDM symbols, including CP) at the first-type
communication node with a given subcarrier spacing.
[0161] In one embodiment, the target time window is a
positive integer number of consecutive slots at the first-type
communication node with a given subcarrier spacing.
[0162] In one embodiment, the target time window is a
positive integer number of consecutive subframes at the
first-type communication node.

[0163] In one embodiment, the target time window is a
slot at a receiver side of the second radio signal with a given
subcarrier spacing.

[0164] In one embodiment, the target time window is a
positive integer number of consecutive multicarrier symbol
(s) (i.e., OFDM symbols, including CP) at a receiver side of
the second radio signal with a given subcarrier spacing.
[0165] In one embodiment, the target time window is a
positive integer number of consecutive slots at a receiver
side of the second radio signal with a given subcarrier
spacing.

[0166] In one embodiment, the target time window is a
positive integer number of consecutive subframes at a
receiver side of the second radio signal.

[0167] In one embodiment, a timing for the target time
window is related to a timing for the first time window.
[0168] In one embodiment, a start of the target time
window and an end of the target time window are aligned
with boundaries of multicarrier symbols respectively at the
first-type communication node.

[0169] In one embodiment, a start of the target time
window and an end of the target time window are aligned
with boundaries of multicarrier symbols respectively at a
receiver of the second radio signal.

[0170] In one embodiment, the first time window, the
second time window and the target time window are time
windows at the first-type communication node.

[0171] In one embodiment, the first time window, the
second time window and the target time window are time
windows at a transmitter of the first information.

[0172] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a time-
frequency resource or a code-domain resource.

[0173] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a time-domain
resource occupied by the first radio signal, a frequency-
domain resource occupied by the first radio signal or a
code-domain resource occupied by the first radio signal.
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[0174] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a characteristic
sequence for generating the first radio signal or a time-
frequency resource for transmitting the first radio signal.
[0175] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a characteristic
sequence resource for generating the second radio signal.
[0176] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a scrambling
sequence resource for generating the second radio signal.
[0177] In one embodiment, the code-domain resource
occupied by the second radio signal refers to an interleaving
sequence resource for generating the second radio signal.
[0178] In one embodiment, the code-domain resource
occupied by the second radio signal refers to an orthogonal
code resource for generating the second radio signal.
[0179] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a non-orthogo-
nal code resource for generating the second radio signal.
[0180] In one embodiment, a time interval from the end of
the first time window to the start of the target time window
is no less than X millisecond(s), X being positive which is
pre-defined or configurable.

[0181] In one embodiment, the air interface is wireless.
[0182] In one embodiment, the air interface comprises a
wireless channel.

[0183] In one embodiment, the air interface is an interface
between the second-type communication node and the first-
type communication node.

[0184] In one embodiment, the air interface is a Uu
interface.

Embodiment 2
[0185] Embodiment 2 illustrates a schematic diagram of a

network architecture, as shown in FIG. 2. FIG. 2 is a
diagram illustrating a network architecture 200 of NR 5G,
Long-Term Evolution (LTE), and Long-Term Evolution
Advanced (LTE-A) systems. The NR 5G or L'TE network
architecture 200 may be called an Evolved Packet System
(EPS) 200, which may comprise one or more UEs 201/241,
an NG-RAN 202, an Evolved Packet Core/5G-Core Net-
work (EPC/5G-CN) 210, a Home Subscriber Server (HSS)
220 and an Internet Service 230. The EPS 200 may be
interconnected with other access networks. For simple
description, the entities/interfaces are not shown. As shown
in FIG. 2, the EPS 200 provides packet switching services.
Those skilled in the art will find it easy to understand that
various concepts presented throughout the present disclo-
sure can be extended to networks providing circuit switching
services. The NG-RAN 202 comprises an NR node B (gNB)
203 and other gNBs 204. The gNB 203 provides UE
201-oriented user plane and control plane terminations. The
gNB 203 may be connected to other gNBs 204 via an Xn
interface (for example, backhaul). The gNB 203 may be
called a base station, a base transceiver station, a radio base
station, a radio transceiver, a transceiver function, a Base
Service Set (BSS), an Extended Service Set (ESS), a Trans-
mitter Receiver Point (TRP) or some other applicable terms.
In NTN, the gNB 203 may be a satellite, an aircraft or a
terrestrial base station relayed by satellites. The gNB 203
provides an access point of the EPC/5G-CN 210 for the UE
201. Examples of UE 201 include cellular phones, smart
phones, Session Initiation Protocol (SIP) phones, laptop
computers, Personal Digital Assistant (PDA), Satellite
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Radios, Global Positioning Systems (GPSs), multimedia
devices, video devices, digital audio players (for example,
MP3 players), cameras, games consoles, unmanned aerial
vehicles, air vehicles, narrow-band physical network equip-
ment, 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 proxy, a mobile
client, a client or some other appropriate terms. The gNB
203 is connected to the EPC/5G-CN 210 via an S1/NG
interface. The EPC/5G-CN 210 comprises a Mobility Man-
agement Entity (MME)/Authentication Management Field
(AMF)/User Plane Function (UPF) 211, other MMEs/
AMFs/214, a Service Gateway (S-GW) 212 and a Packet
Date Network Gateway (P-GW) 213. The MME/AMF/UPF
211 is a control node for processing a signaling between the
UE 201 and the EPC/5G-CN 210. Generally, the MME/
AME/UPF 211 provides bearer and connection manage-
ment. 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 alloca-
tion and other functions. The P-GW 213 is connected to the
Internet Service 230. The Internet Service 230 comprises
operator-compatible IP services, specifically including Inter-
net, Intranet, [P Multimedia Subsystem (IMS) and Packet
Switching Streaming (PSS) services.

[0186] Inone embodiment, the UE 201 corresponds to the
first-type communication node in the present disclosure.
[0187] In one embodiment, the UE 201 supports Grant-
Free uplink transmissions.

[0188] In one embodiment, the gNB203 supports the
second-type communication node in the present disclosure.
[0189] In one embodiment, the gNB203 supports Grant-
Free uplink transmissions.

Embodiment 3

[0190] Embodiment 3 illustrates a schematic diagram of a
radio protocol architecture of a user plane and a control
plane, as shown in FIG. 3. FIG. 3 is a schematic diagram
illustrating a radio protocol architecture of a user plane and
a control plane. In FIG. 3, the radio protocol architecture for
a first-type communication node (UE) and a second-type
communication node (gNB, eNB, or, a satellite or aircraft in
NTN) is represented 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
various PHY layers. The L1 is called PHY 301 in the present
disclosure. The layer 2 (1.2) 305 is above the PHY 301, and
is in charge of the link between the first-type communication
node and the second-type communication node via the PHY
301. In the user plane, L.2 305 comprises 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 terminate at
the second-type communication nodes of the network side.
Although not described in FIG. 3, the first-type communi-
cation node may comprise several higher layers above the
L2 305, such as a network layer (i.e., IP layer) terminated at
a P-GW 213 of the network side and an application layer
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terminated at the other side of the connection (i.e., a peer
UE, a server, etc.). The PDCP sublayer 304 provides mul-
tiplexing 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 radio transmission
overhead. The PDCP sublayer 304 provides security by
encrypting a packet and provides support for handover of
first-type communication node between second-type com-
munication nodes. The RLC sublayer 303 provides segmen-
tation and reassembling of a higher-layer packet, retrans-
mission of a lost packet, and reordering of a packet so as to
compensate the disordered receiving caused by Hybrid
Automatic Repeat reQuest (HARQ). The MAC sublayer 302
provides multiplexing between a logical channel and a
transport channel. The MAC sublayer 302 is also respon-
sible for allocating between first-type communication nodes
various radio resources (i.e., resource blocks) in a cell. The
MAC sublayer 302 is also in charge of HARQ operation. In
the control plane, the radio protocol architecture of the
first-type communication node and the second-type commu-
nication node is almost the same as the radio protocol
architecture in the user plane on the PHY 301 and the [.2
305, but there is no header compression for the control
plane. The control plane also comprises an RRC sublayer
306 in the layer 3 (L3). The RRC sublayer 306 is responsible
for acquiring radio resources (i.e., radio bearer) and config-
uring the lower layer using an RRC signaling between the
second-type communication node and the first-type commu-
nication node.

[0191] In one embodiment, the radio protocol architecture
in FIG. 3 is applicable to the first-type communication node
in the present disclosure.

[0192] In one embodiment, the radio protocol architecture
in FIG. 3 is applicable to the second-type communication
node in the present disclosure.

[0193] In one embodiment, the first information of the
present disclosure is generated by the RRC sublayer 306.
[0194] In one embodiment, the second information of the
present disclosure is generated by the RRC sublayer 306.
[0195] In one embodiment, the first information of the
present disclosure is generated by the MAC sublayer 302.
[0196] In one embodiment, the second information of the
present disclosure is generated by the MAC sublayer 302.
[0197] In one embodiment, the first information of the
present disclosure is generated by the PHY 301.

[0198] In one embodiment, the second information of the
present disclosure is generated by the PHY 301.

[0199] In one embodiment, the first radio signal of the
present disclosure is generated by the RRC sublayer 306.
[0200] In one embodiment, the first radio signal of the
present disclosure is generated by the MAC sublayer 302.
[0201] In one embodiment, the first radio signal of the
present disclosure is generated by the PHY 301.

[0202] In one embodiment, the second radio signal of the
present disclosure is generated by the RRC sublayer 306.
[0203] In one embodiment, the second radio signal of the
present disclosure is generated by the MAC sublayer 302.
[0204] In one embodiment, the second radio signal of the
present disclosure is generated by the PHY 301.

Embodiment 4

[0205] Embodiment 4 illustrates a schematic diagram of a
base station and a given UE according to the present
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disclosure, as shown in FIG. 4. FIG. 4 is a block diagram of
a gNB/eNB 410 in communication with a UE 450 in an
access network.

[0206] The UE (450) comprises a controller/processor
490, a memory 480, a receiving processor 452, a transmitter/
receiver 456, a transmitting processor 455 and a data source
467, wherein the transmitter/receiver 456 comprises an
antenna 460. The data source 467 provides a higher-layer
packet to the controller/processor 490, the controller/pro-
cessor 490 provides header compression and decompres-
sion, encryption and decryption, packet segmentation and
reordering as well as multiplexing and demultiplexing
between a logical channel and a transport channel so as to
implement the [.2 layer protocols used for the user plane and
the control plane. The higher layer packet may comprise
data or control information, such as DL-SCH or UL-SCH.
The transmitting processor 455 performs various signal
transmitting processing functions of the L1 layer (that is,
PHY), including coding, interleaving, scrambling, modula-
tion, power control/allocation, precoding and physical layer
signaling generation. The receiving processor 452 performs
various signal receiving processing functions of the L1 layer
(that is, PHY), including decoding, de-interleaving,
descrambling, demodulation, de-precoding and physical
layer control signaling extraction. The transmitter 456 is
configured to convert a baseband signal provided by the
transmitting processor 455 into a radio frequency (RF)
signal to be transmitted via the antenna 460. The receiver
456 is configured to convert the RF signal received via the
antenna 460 into a baseband signal to be provided to the
receiving processor 452.

[0207] The base station (410) may comprise a controller/
processor 440, a memory 430, a receiving processor 412, a
transmitter/receiver 416 and a transmitting processor 415,
wherein the transmitter/receiver 416 comprises an antenna
420. A higher layer packet is provided to the controller/
processor 440. The controller/processor 440 provides header
compression and decompression, encryption and decryption,
packet segmentation and reordering as well as multiplexing
and demultiplexing between a logical channel and a trans-
port channel, so as to implement the L2 layer protocols used
for the user plane and the control plane. The higher layer
packet may comprise data or control information, such as
DL-SCH or UL-SCH. The transmitting processor 415 per-
forms various signal transmitting processing functions of the
L1 layer (that is, PHY), including coding, interleaving,
scrambling, modulation, power control/allocation, precod-
ing and physical layer signaling (i.e., synchronization signal,
reference signal, etc.) generation. The receiving processor
412 performs various signal receiving processing functions
of the L1 layer (that is, PHY), including decoding, de-
interleaving, descrambling, demodulation, de-precoding and
physical layer signaling extraction. The transmitter 416 is
configured to convert a baseband signal provided by the
transmitting processor 415 into a RF signal to be transmitted
via the antenna 420. The receiver 416 is configured to
convert the RF signal received via the antenna 420 into a
baseband signal to be provided to the receiving processor
412.

[0208] In Downlink (DL) transmission, a higher layer
packet, as carried by first information, second information,
and third information of the present disclosure, is provided
to the controller/processor 440. The controller/processor 440
implements the functionality of the .2 layer. In DL trans-
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mission, the controller/processor 440 provides header com-
pression, encryption, packet segmentation and reordering
and multiplexing between a logical channel and a transport
channel, as well as radio resource allocation for the UE 450
based on varied priorities. The controller/processor 440 is
also in charge of HARQ operation, retransmission of a lost
packet, and a signaling to the UE 450, for instance, the first
information, the second information, and the third informa-
tion of the present disclosure are all generated in the
controller/processor 440. The transmitting processor 415
performs signal processing functions of the [.1 layer (that is,
PHY), including decoding and interleaving, so as to promote
Forward Error Correction (FEC) at the UE 450 side and
modulation of baseband signal based on various modulation
schemes (i.e.,, BPSK, QPSK). Modulation symbols are
divided into parallel streams and each stream is mapped onto
a corresponding multicarrier subcarrier and/or multicarrier
symbol, which is later mapped from the transmitting pro-
cessor 415 to the antenna 420 via the transmitter 416 to be
transmitted in the form of RF signal. Corresponding chan-
nels of the first information, the second information and the
third information of the present disclosure on physical layer
are mapped from the transmitting processor 415 to a target
radio resource and then mapped from the transmitter 416 to
the antenna 420 to be transmitted in the form of RF signals.
At the receiver side, each receiver 456 receives an RF signal
via a corresponding antenna 460; each receiver 456 recovers
baseband information modulated to the RF carrier and
provides the baseband information to the receiving proces-
sor 452. The receiving processor 452 performs signal receiv-
ing processing functions of the L1 layer. The signal receiv-
ing processing functions include reception of physical layer
signals carrying the first information, the second information
and the third information of the present disclosure, demodu-
lation of multicarrier symbols in multicarrier symbol
streams based on each modulation scheme (e.g., BPSK,
QPSK), and then decoding and de-interleaving of the
demodulated symbols so as to recover data or control signals
transmitted by the base station (gNB) 410 on a physical
channel, and the data or control signals are later provided to
the controller/processor 490. The controller/processor 490
implements the functionality of the [.2 layer, and interprets
the first information, the second information, and the third
information of the present disclosure. The controller/proces-
sor 490 may be associated with the memory 480 that stores
program codes and data. The memory 480 can be called a
computer readable medium.

[0209] In Uplink (UL) transmission, the data source 467 is
used to provide configuration data relevant to the first radio
signal of the present disclosure to the controller/processor
490. The data source 467 represents all protocol layers
above the 1.2 layer, and the second radio signal is generated
by the data source 467. The controller/processor 490 pro-
vides header compression, encryption, packet segmentation
and reordering and multiplexing between a logical channel
and a transport channel based on radio resources allocation
for the gNB 410, so as to implement the L2 layer protocols
used for the user plane and the control plane. The controller/
processor 490 is also in charge of HARQ operation, retrans-
mission of a lost packet, and a signaling to the gNB 410. The
transmitting processor 455 provides various signal transmit-
ting processing functions used for the L1 layer (that is,
PHY). The signal transmitting processing functions include
coding and modulating, etc. Modulation symbols are
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divided into parallel streams and each stream is mapped onto
a corresponding multicarrier subcarrier and/or multicarrier
symbol for baseband signal generation, which is later
mapped from the transmitting processor 455 to the antenna
460 via the transmitter 456 to be transmitted in the form of
RF signal. Signals on physical layer (including generation
and transmission of the first radio signal of the present
disclosure, and processing of the second radio signal on
physical layer) are generated by the transmitting processor
455. The receiver 416 receives an RF signal via a corre-
sponding antenna 420. Each receiver 416 recovers baseband
information modulated to the RF carrier, and provides the
baseband information to the receiving processor 412. The
receiving processor 412 provides various signal receiving
processing functions used for the L1 layer (that is, PHY),
including detecting of the first radio signal of the present
disclosure and receiving of the second radio signal on
physical layer. The signal receiving processing functions
also include acquisition of multicarrier symbol streams,
demodulation of multicarrier symbols in the multicarrier
symbol streams based on each modulation scheme, and then
decoding of the demodulated symbols so as to recover data
and/or control signals originally transmitted by the UE 450
on a physical channel. And the data and/or control signals
are later provided to the controller/processor 440. The
controller/processor 440 implements the functionality of the
L2 layer. The controller/processor 440 may be associated
with the memory 430 that stores program codes and data.
The memory 430 can be called a computer readable
medium.

[0210] Inone embodiment, the UE 450 corresponds to the
first-type communication node of the present disclosure.
[0211] In one embodiment, the gNB 410 corresponds to
the second-type communication node of the present disclo-
sure.

[0212] In one embodiment, the UE 450 comprises at least
one processor and at least one memory, the at least one
memory comprises 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 at least receives first information and second infor-
mation; transmits a first radio signal in a first time window;
and then transmits a second radio signal; herein, the first
information is used for determining a target time window,
the second radio signal occupies a second time window in
time domain, and the second information is used for deter-
mining at least one of whether the second time window
belongs to the target time window or a relative position
relationship between the second time window and the target
time window; an end of the first time window is earlier than
a start of the target time window, a radio resource occupied
by the first radio signal is used for determining at least one
of a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the second
radio signal or a Modulation and Coding Scheme employed
by the second radio signal; the first information, the second
information, the first radio signal and the second radio signal
are all transmitted via an air interface.

[0213] In one embodiment, the UE 450 comprises a
memory that stores computer readable instruction program,
the computer readable instruction program generates actions
when executed by at least one processor, which include:
receiving first information and second information; trans-
mitting a first radio signal in a first time window; and then
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transmitting a second radio signal; herein, the first informa-
tion is used for determining a target time window, the second
radio signal occupies a second time window in time domain,
and the second information is used for determining at least
one of whether the second time window belongs to the target
time window or a relative position relationship between the
second time window and the target time window; an end of
the first time window is earlier than a start of the target time
window, a radio resource occupied by the first radio signal
is used for determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-domain
resource occupied by the second radio signal or a Modula-
tion and Coding Scheme employed by the second radio
signal; the first information, the second information, the first
radio signal and the second radio signal are all transmitted
via an air interface.

[0214] In one embodiment, the gNB 410 comprises at
least one processor and at least one memory, the at least one
memory comprises 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 first information and second
information; monitors a first radio signal in a first time
window; and receives a second radio signal when the first
radio signal is detected; herein, the first information is used
for determining a target time window, the second radio
signal occupies a second time window in time domain, and
the second information is used for determining at least one
of whether the second time window belongs to the target
time window or a relative position relationship between the
second time window and the target time window; an end of
the first time window is earlier than a start of the target time
window, a radio resource occupied by the first radio signal
is used for determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-domain
resource occupied by the second radio signal or a Modula-
tion and Coding Scheme employed by the second radio
signal; the first information, the second information, the first
radio signal and the second radio signal are all transmitted
via an air interface.

[0215] In one embodiment, the gNB 410 comprises a
memory that stores computer readable instruction program,
the computer readable instruction program generates actions
when executed by at least one processor, which include:
transmitting first information and second information; moni-
toring a first radio signal in a first time window; and
receiving a second radio signal when the first radio signal is
detected; herein, the first information is used for determining
a target time window, the second radio signal occupies a
second time window in time domain, and the second infor-
mation is used for determining at least one of whether the
second time window belongs to the target time window or a
relative position relationship between the second time win-
dow and the target time window; an end of the first time
window is earlier than a start of the target time window, a
radio resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.
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[0216] In one embodiment, the receiver 456 (comprising
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used in the present disclosure
for receiving the first information.

[0217] In one embodiment, the receiver 456 (comprising
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used in the present disclosure
for receiving the second information.

[0218] In one embodiment, the receiver 456 (comprising
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used in the present disclosure
for receiving the third information.

[0219] In one embodiment, the transmitter 456 (compris-
ing the antenna 460), the transmitting processor 455 and the
controller/processor 490 are used in the present disclosure
for transmitting the first radio signal.

[0220] In one embodiment, the transmitter 456 (compris-
ing the antenna 460), the transmitting processor 455 and the
controller/processor 490 are used in the present disclosure
for transmitting the second radio signal.

[0221] In one embodiment, the transmitter 416 (compris-
ing the antenna 420), the transmitting processor 415 and the
controller/processor 440 are used for transmitting the first
information of the present disclosure.

[0222] In one embodiment, the transmitter 416 (compris-
ing the antenna 420), the transmitting processor 415 and the
controller/processor 440 are used for transmitting the second
information of the present disclosure.

[0223] In one embodiment, the transmitter 416 (compris-
ing the antenna 420), the transmitting processor 415 and the
controller/processor 440 are used for transmitting the third
information of the present disclosure.

[0224] In one embodiment, the receiver 416 (comprising
the antenna 420), the receiving processor 412 and the
controller/processor 440 are used for receiving the first radio
signal of the present disclosure.

[0225] In one embodiment, the receiver 416 (comprising
the antenna 420), the receiving processor 412 and the
controller/processor 440 are used for receiving the second
radio signal of the present disclosure.

Embodiment 5

[0226] Embodiment 5 illustrates a flowchart of radio sig-
nal transmission according to one embodiment of the present
disclosure, as shown in FIG. 5. In FIG. 5, a second-type
communication node N1 is a maintenance base station for a
serving cell of a first-type communication node U2.
[0227] The second-type communication node N1 trans-
mits third information in step S11, transmits first informa-
tion in step S12, transmits second information in step S13,
monitors a first radio signal in a first time window in step
S14, and receives a second radio signal in step S15.
[0228] The first-type communication node U2 receives
third information in step S21, receives first information in
step S22, receives second information in step S23, transmits
a first radio signal in a first time window in step S24, and
transmits a second radio signal in step S25.

[0229] In Embodiment 5, the first information is used for
determining a target time window, the second radio signal
occupies a second time window in time domain, and the
second information is used for determining at least one of
whether the second time window belongs to the target time
window or a relative position relationship between the
second time window and the target time window; an end of
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the first time window is earlier than a start of the target time
window, a radio resource occupied by the first radio signal
is used for determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-domain
resource occupied by the second radio signal or a Modula-
tion and Coding Scheme employed by the second radio
signal; the first information, the second information, the first
radio signal and the second radio signal are all transmitted
via an air interface; the third information is used for indi-
cating P candidate radio resources, and a radio resource
occupied by the first radio signal is one of the P candidate
radio resources, P being a positive integer, the third infor-
mation is transmitted via the air interface.

[0230] In one embodiment, the third information is trans-
mitted via a higher-layer signaling.

[0231] In one embodiment, the third information is trans-
mitted via a physical layer signaling.

[0232] In one embodiment, the third information com-
prises all or part of a higher-layer signaling.

[0233] In one embodiment, the third information com-
prises all or part of a physical layer signaling.

[0234] In one embodiment, the third information is trans-
mitted through a PBCH.

[0235] In one embodiment, the third information com-
prises one or more fields in a MIB.

[0236] In one embodiment, the third information is trans-
mitted through a DL-SCH.

[0237] In one embodiment, the third information is trans-
mitted through a PDSCH.

[0238] In one embodiment, the third information com-
prises one or more fields in a SIB.

[0239] In one embodiment, the third information com-
prises one or more fields in RMSI.

[0240] In one embodiment, the third information com-
prises all or part of an RRC signaling.

[0241] In one embodiment, the third information is broad-
cast.

[0242] In one embodiment, the third information is uni-
cast.

[0243] In one embodiment, the third information is cell-
specific.

[0244] In one embodiment, the third information is UE-
specific.

[0245] In one embodiment, the third information is trans-

mitted through a PDCCH.

[0246] In one embodiment, the third information com-
prises all or part of fields in a DCI signaling.

[0247] In one embodiment, the first information and the
third information are transmitted via a same signaling.
[0248] In one embodiment, the first information and the
third information are transmitted via a same RRC signaling.
[0249] In one embodiment, the first information and the
third information are transmitted via different signalings.
[0250] In one embodiment, the first information and the
third information are transmitted through a same physical
channel.

[0251] In one embodiment, the first information and the
third information are transmitted through different physical
channels.

[0252] In one embodiment, the first information and the
third information are transmitted through a same PDSCH.
[0253] In one embodiment, the first information and the
third information are transmitted through two different
PDSCHs.



US 2021/0099984 Al

[0254] In one embodiment, the first information and the
third information are transmitted as two different fields in a
same signaling.

[0255] In one embodiment, the first information and the
third information are transmitted as two different IEs in a
same RRC signaling.

[0256] In one embodiment, the phrase that the third infor-
mation is used for indicating the P candidate radio resources
means that the third information is used for directly indi-
cating the P candidate radio resources.

[0257] In one embodiment, the phrase that the third infor-
mation is used for indicating the P candidate radio resources
means that the third information is used for indirectly
indicating the P candidate radio resources.

[0258] In one embodiment, the phrase that the third infor-
mation is used for indicating the P candidate radio resources
means that the third information is used for implicitly
indicating the P candidate radio resources.

[0259] In one embodiment, the phrase that the third infor-
mation is used for indicating the P candidate radio resources
means that the third information is used for explicitly
indicating the P candidate radio resources.

Embodiment 6

[0260] Embodiment 6 illustrates another flowchart of
radio signal transmission according to one embodiment of
the present disclosure, as shown in FIG. 6. In FIG. 6, a
second-type communication node N3 is a maintenance base
station for a serving cell of a first-type communication node
U4.

[0261] The second-type communication node N3 trans-
mits third information in step S31, transmits first informa-
tion in step S32, transmits second information in step S33,
and monitors a first radio signal in a first time window in step
S34.

[0262] The first-type communication node U4 receives
third information in step S41, receives first information in
step S42, receives second information in step S43, transmits
a first radio signal in a first time window in step S44, and
transmits a second radio signal in step S45.

[0263] In Embodiment 6, the first information is used for
determining a target time window, the second radio signal
occupies a second time window in time domain, and the
second information is used for determining at least one of
whether the second time window belongs to the target time
window or a relative position relationship between the
second time window and the target time window; an end of
the first time window is earlier than a start of the target time
window, a radio resource occupied by the first radio signal
is used for determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-domain
resource occupied by the second radio signal or a Modula-
tion and Coding Scheme employed by the second radio
signal; the first information, the second information, the first
radio signal and the second radio signal are transmitted via
an air interface; the third information is used for indicating
P candidate radio resources, and a radio resource occupied
by the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface.
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Embodiment 7

[0264] Embodiment 7 illustrates a schematic diagram of
relationship between a first radio signal and a second radio
signal according to one embodiment of the present disclo-
sure, as shown in FIG. 7. In FIG. 7, the horizontal axis
represents time, while the vertical axis represents frequency.
The slash-filled rectangle represents a first radio signal, and
the grid-filled rectangle represents a second radio signal.
[0265] In Embodiment 7, a radio resource occupied by the
first radio signal in the present disclosure is used for deter-
mining at least one of a frequency-domain resource occu-
pied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal.
[0266] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence.

[0267] In one embodiment, the first radio signal is trans-
mitted through a PRACH.

[0268] In one embodiment, the first radio signal carries a
Preamble.
[0269] In one embodiment, the first radio signal is trans-

mitted through a RACH.

[0270] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence, and the characteristic
sequence is either a Zadoft-Chu (ZC) sequence or a pseudo-
random sequence.

[0271] In one embodiment, the first radio signal is gener-
ated by a characteristic sequence, and the characteristic
sequence is one of an integral number of orthogonal
sequences or non-orthogonal sequences.

[0272] In one embodiment, the second radio signal is
transmitted through a UL-SCH.

[0273] In one embodiment, the second radio signal is
transmitted through a PUSCH.

[0274] In one embodiment, the second radio signal is
obtained by all or part of bits in a Transport Block (TB)
sequentially through TB Cyclic Redundancy Check (CRC)
insertion, Code Block Segmentation, Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Precoding, a Resource
Element Mapper, and Baseband Signal Generation.

[0275] In one embodiment, the second radio signal is
obtained by all or part of bits in a Transport Block (TB)
sequentially through TB Cyclic Redundancy Check (CRC)
insertion, Code Block Segmentation, Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Transform Precoding,
Precoding, a Resource Element Mapper, and Baseband
Signal Generation.

[0276] In one embodiment, the second radio signal is
obtained by all or part of bits in a positive integer number of
Code Block(s) (CB) sequentially through CB CRC insertion,
Rate Matching, Concatenation, Scrambling, a Modulation
Mapper, a Layer Mapper, Transform Precoding, Precoding,
a Resource Element Mapper, and Baseband Signal Genera-
tion.

[0277] In one embodiment, the second radio signal is
obtained by all or part of bits in a positive integer number of
Code Block(s) (CB) sequentially through Code Block CRC
insertion, Rate Matching, Concatenation, Scrambling, a
Modulation Mapper, a Layer Mapper, Precoding, a Resource
Element Mapper, and Baseband Signal Generation.



US 2021/0099984 Al

[0278] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a time-
frequency resource or a code-domain resource.

[0279] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a time-domain
resource occupied by the first radio signal, a frequency-
domain resource occupied by the first radio signal or a
code-domain resource occupied by the first radio signal.
[0280] In one embodiment, a radio resource occupied by
the first radio signal comprises at least one of a characteristic
sequence for generating the first radio signal or a time-
frequency resource for transmitting the first radio signal.
[0281] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a characteristic
sequence resource for generating the second radio signal.
[0282] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a scrambling
sequence resource for generating the second radio signal.
[0283] In one embodiment, the code-domain resource
occupied by the second radio signal refers to an interleaving
sequence resource for generating the second radio signal.
[0284] In one embodiment, the code-domain resource
occupied by the second radio signal refers to an orthogonal
code resource for generating the second radio signal.
[0285] In one embodiment, the code-domain resource
occupied by the second radio signal refers to a non-orthogo-
nal code resource for generating the second radio signal.

Embodiment 8

[0286] Embodiment 8 illustrates a schematic diagram of
relationship between a second time window and a target time
window according to one embodiment of the present dis-
closure, as shown in FIG. 8. In FIG. 8, the horizontal axis
represents time; the slash-filled rectangle represents a first
radio signal, and the cross-filled rectangle represents a
second radio signal.

[0287] In Embodiment 8, the second time window in the
present disclosure belongs to the target time window in the
present disclosure, a time length of a time interval between
an end of the second time window and an end of the target
time window is no less than a difference between a time
length of the first time window and a time length occupied
by the first radio signal.

[0288] In one embodiment, a time length of a time interval
between an end of the second time window and an end of the
target time window is equal to a difference between a time
length of the first time window and a time length occupied
by the first radio signal.

[0289] In one embodiment, a time length of a time interval
between an end of the second time window and an end of the
target time window is less than a difference between a time
length of the first time window and a time length occupied
by the first radio signal.

[0290] In one embodiment, a time length occupied by the
first radio signal comprises a time length of symbols and a
time length of Cyclic Prefix (CP).

[0291] In one embodiment, the target time window com-
prises all time-domain resources in the second time window.
[0292] In one embodiment, a difference between a time
length of the first time window and a time length occupied
by the first radio signal is a time length of a gap under a
given format of a Physical Random Access Channel
(PRACH).
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[0293] In one embodiment, a difference between a time
length of the first time window and a time length occupied
by the first radio signal is equal to one of 2975 Ts, 21904 Ts,
2976 Ts, 1096 Ts, 2916 Ts, 96 Ts, 216 Ts, 360 Ts and 792 Ts,
where Ts=1/30.72 MHz.

[0294] Inone embodiment, a time length of a time interval
between an end of the second time window and an end of the
target time window is equal to a time length of a positive
integer number of multicarrier symbol(s) (including CP)
with a given subcarrier spacing.

Embodiment 9

[0295] Embodiment 9 illustrates a schematic diagram of a
first gap length and a second gap length according to one
embodiment of the present disclosure, as shown in FIG. 9.
In FIG. 9, the horizontal axis represents time; the slash-filled
rectangle represents a first radio signal, and a cross-filled
rectangle represents a second radio signal. In Case A and
Case B, the upper section represents a transmitting terminal,
while the lower section represents a receiving terminal.
[0296] In Embodiment 9, the second time window in the
present disclosure comprises a time-domain resource other
than the target time window of the present disclosure; a time
length of a time interval between an end time for a trans-
mission of the first radio signal in the present disclosure and
an end of the first time window in the present disclosure is
a first gap length, and a time length of a time interval
between a start of the first time window and a start time for
a transmission of the first radio signal is a second gap length;
a time length of a time interval between a start of the second
time window and a start of the target time window is equal
to the first gap length, or a time length of a time interval
between an end of the target time window and an end of the
second time window is equal to the second gap length.
[0297] In one embodiment, the first gap length is depen-
dent on a distance from the first-type communication node
to a receiver of the first radio signal.

[0298] In one embodiment, the first gap length is equal to
a time length of a positive integer number of multicarrier
symbol(s) (including CP).

[0299] In one embodiment, the first gap length is equal to
a time length of a fractional number of multicarrier symbol
(including CP).

[0300] In one embodiment, the first gap length is equal to
a time length of a positive integer number of sampling
spacings employed by an implementation of the first-type
communication node.

[0301] In one embodiment, the first gap length is equal to
a transmission delay of the first radio signal subtracted from
a time length of a gap under a given format of a PRACH.
[0302] In one embodiment, the first gap length is equal to
one 0f 2975 Ts, 21904 Ts, 2976 Ts, 1096 Ts, 2916 Ts, 96 Ts,
216 Ts, 360 Ts and 792 Ts by subtracting a transmission
delay of the first radio signal, where Ts=1/30.72 MHz.
[0303] In one embodiment, the second gap length is
dependent on a distance from the first-type communication
node to a receiver of the first radio signal.

[0304] In one embodiment, the second gap length is equal
to a time length of a positive integer number of multicarrier
symbol(s) (including CP).

[0305] In one embodiment, the second gap length is equal
to a time length of a non-positive integer number of multi-
carrier symbol (including CP).
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[0306] In one embodiment, the second gap length is equal
to a time length of a positive integer number of sampling
spacings employed by an implementation of the first-type
communication node.

[0307] In one embodiment, the second gap length is equal
to a transmission delay of the first radio signal.

[0308] In one embodiment, a time length of the second
time window is equal to a time length of the target time
window.

[0309] In one embodiment, a time length of the second
time window is unequal to a time length of the target time
window.

[0310] In one embodiment, a start of the second time
window is earlier than a start of the target time window.
[0311] In one embodiment, a start of the second time
window is later than a start of the target time window.
[0312] In one embodiment, an end of the target time
window is earlier than an end of the second time window.
[0313] In one embodiment, an end of the target time
window is later than an end of the second time window.

Embodiment 10

[0314] Embodiment 10 illustrates a schematic diagram of
P candidate radio resources according to one embodiment of
the present disclosure, as shown in FIG. 10. In FIG. 10, the
horizontal axis represents time domain, the longitudinal axis
represents frequency domain, and the vertical axis repre-
sents code domain; the dot-filled rectangle represents a radio
resource occupied by the first radio signal, and each blank
rectangle represents a candidate radio resource among P
candidate radio resources other than a radio resource occu-
pied by the first radio signal.

[0315] In Embodiment 10, the third information in the
present disclosure is used for indicating P candidate radio
resources, and a radio resource occupied by the first radio
signal is one of the P candidate radio resources, P being a
positive integer, the third information is transmitted via the
air interface.

[0316] In one embodiment, the first-type communication
node randomly selects the radio resource occupied by the
first radio signal from the P candidate radio resources.
[0317] In one embodiment, any of the P candidate radio
resources comprises at least one of a time-domain resource,
a frequency-domain resource or a code-domain resource.
[0318] In one embodiment, the phrase that a radio
resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal in the
present disclosure means that a position of the radio resource
occupied by the first radio signal among the P candidate
radio resources is used for determining at least one of a
frequency-domain resource occupied by the second radio
signal, a code-domain resource occupied by the second radio
signal or a Modulation and Coding Scheme employed by the
second radio signal.

[0319] In one embodiment, the phrase that a radio
resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal in the
present disclosure means that an ordering index of the radio
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resource occupied by the first radio signal among the P
candidate radio resources is used for determining at least one
of a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the second
radio signal or a Modulation and Coding Scheme employed
by the second radio signal.

Embodiment 11

[0320] Embodiment 11 illustrates a schematic diagram of
a first radio resource pool according to one embodiment of
the present disclosure, as shown in FIG. 11. In FIG. 11, the
horizontal axis represents time domain, the longitudinal axis
represents frequency domain, and the vertical axis repre-
sents code domain; the dot-filled rectangle represents a radio
resource occupied by the second radio signal, and the blank
cuboid represents a first radio resource pool.

[0321] In Embodiment 11, the first information in the
present disclosure is used for indicating a first radio resource
pool, frequency-domain resources comprised by the first
radio resource pool comprise the frequency-domain
resource occupied by the second radio signal, code-domain
resources comprised by the first radio resource pool com-
prise the code-domain resource occupied by the second
radio signal, and time-domain resources comprised by the
first radio resource pool comprise the target time window,
the radio resource occupied by the first radio signal is used
for determining at least one of the frequency-domain
resource occupied by the second radio signal or the code-
domain resource occupied by the second radio signal in the
first radio resource pool.

[0322] Inone embodiment, the first information is used for
directly indicating the first radio resource pool.

[0323] Inone embodiment, the first information is used for
indirectly indicating the first radio resource pool.

[0324] Inone embodiment, the first information is used for
explicitly indicating the first radio resource pool.

[0325] Inone embodiment, the first information is used for
implicitly indicating the first radio resource pool.

[0326] In one embodiment, the first radio resource pool
occupies contiguous time-domain resources.

[0327] In one embodiment, the first radio resource pool
occupies discrete time-domain resources.

[0328] In one embodiment, the first radio resource pool
only comprises one code-domain resource corresponding to
a characteristic sequence.

[0329] In one embodiment, the first radio resource pool
comprises Q candidate radio resources, and a target radio
resource is one of the Q candidate radio resources, Q being
a positive integer; a frequency-domain resource occupied by
the second radio signal is the same as a frequency-domain
resource comprised by the target radio resource, a code-
domain resource occupied by the second radio signal is the
same as a code-domain resource comprised by the target
radio resource, and a time-domain resource comprised by
the target radio resource is the target time window.

[0330] In one embodiment, the first radio resource pool
comprises Q candidate radio resources, and a target radio
resource is one of the Q candidate radio resources, Q being
a positive integer; a frequency-domain resource occupied by
the second radio signal is same as a frequency-domain
resource comprised by the target radio resource, a code-
domain resource occupied by the second radio signal is same
as a code-domain resource comprised by the target radio
resource, and a time-domain resource comprised by the
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target radio resource is the target time window; the phrase
that the radio resource occupied by the first radio signal is
used for determining at least one of the frequency-domain
resource occupied by the second radio signal or the code-
domain resource occupied by the second radio signal in the
first radio resource pool means that the radio resource
occupied by the first radio signal is used for determining a
target radio resource out of the Q candidate radio resources.

Embodiment 12

[0331] Embodiment 12 illustrates a structure block dia-
gram of a processing device in a first-type communication
node, as shown in FIG. 12. In FIG. 12, a first-type commu-
nication node’s processing device 1200 comprises a first
receiver 1201, a first transmitter 1202 and a second trans-
mitter 1203. The first receiver 1201 comprises the transmit-
ter/receiver 456 (comprising the antenna 460), the receiving
processor 452 and the controller/processor 490 in FIG. 4 of
the present disclosure; the first transmitter 1202 comprises
the transmitter/receiver 456 (comprising the antenna 456),
the transmitting processor 455 and the controller/processor
490 in FIG. 4 of the present disclosure; the second trans-
mitter 1203 comprises the transmitter/receiver 456 (com-
prising the antenna 460), the transmitting processor 455 and
the controller/processor 490 in FIG. 4 of the present disclo-
sure.

[0332] In Embodiment 12, the first receiver 1201 receives
first information and second information; the first transmitter
1202 transmits a first radio signal in a first time window; the
second transmitter 1203 transmits a second radio signal;
herein, the first information is used for determining a target
time window, the second radio signal occupies a second time
window in time domain, and the second information is used
for determining at least one of whether the second time
window belongs to the target time window or a relative
position relationship between the second time window and
the target time window; an end of the first time window is
earlier than a start of the target time window, a radio
resource occupied by the first radio signal is used for
determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal; the
first information, the second information, the first radio
signal and the second radio signal are all transmitted via an
air interface.

[0333] In one embodiment, the second time window
belongs to the target time window, a time length of a time
interval between an end of the second time window and an
end of the target time window is no less than a difference
between a time length of the first time window and a time
length occupied by the first radio signal.

[0334] In one embodiment, the second time window com-
prises a time-domain resource outside the target time win-
dow, a time length of a time interval between an end time for
a transmission of the first radio signal and an end of the first
time window is a first gap length, and a time length of a time
interval between a start of the first time window and a start
time for a transmission of the first radio signal is a second
gap length; a time length of a time interval between a start
of the second time window and a start of the target time
window is equal to the first gap length, or a time length of
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atime interval between an end of the target time window and
an end of the second time window is equal to the second gap
length.

[0335] In one embodiment, the first receiver 1201 also
receives third information; herein, the third information is
used for indicating P candidate radio resources, and a radio
resource occupied by the first radio signal is one of the P
candidate radio resources, P being a positive integer, the
third information is transmitted via the air interface.

[0336] Inone embodiment, the first information is used for
indicating a first radio resource pool, frequency-domain
resources comprised by the first radio resource pool com-
prise the frequency-domain resource occupied by the second
radio signal, code-domain resources comprised by the first
radio resource pool comprise the code-domain resource
occupied by the second radio signal, and time-domain
resources comprised by the first radio resource pool com-
prise the target time window, the radio resource occupied by
the first radio signal is used for determining at least one of
the frequency-domain resource occupied by the second radio
signal or the code-domain resource occupied by the second
radio signal in the first radio resource pool.

Embodiment 13

[0337] Embodiment 13 illustrates a structure block dia-
gram of a processing device in a second-type communica-
tion node, as shown in FIG. 13. In FIG. 13, a second-type
communication node’s processing device 1300 comprises a
third transmitter 1301, a second receiver 1302 and a third
receiver 1303. The third transmitter 1301 comprises the
transmitter/receiver 416 (comprising the antenna 420), the
transmitting processor 415 and the controller/processor 440
in FIG. 4 of the present disclosure; the second receiver 1302
comprises the transmitter/receiver 416 (comprising the
antenna 420), the receiving processor 412 and the controller/
processor 440 in FIG. 4 of the present disclosure; the third
receiver 1303 comprises the transmitter/receiver 416 (com-
prising the antenna 420), the receiving processor 412 and the
controller/processor 440 in FIG. 4 of the present disclosure.

[0338] In Embodiment 13, the third transmitter 1301
transmits first information and second information; the sec-
ond receiver 1302 monitors a first radio signal in a first time
window; if the first radio signal is detected, the third receiver
1303 receives a second radio signal; herein, the first infor-
mation is used for determining a target time window, the
second radio signal occupies a second time window in time
domain, and the second information is used for determining
at least one of whether the second time window belongs to
the target time window or a relative position relationship
between the second time window and the target time win-
dow; an end of the first time window is earlier than a start
of the target time window, a radio resource occupied by the
first radio signal is used for determining at least one of a
frequency-domain resource occupied by the second radio
signal, a code-domain resource occupied by the second radio
signal or a Modulation and Coding Scheme employed by the
second radio signal; the first information, the second infor-
mation, the first radio signal and the second radio signal are
all transmitted via an air interface.

[0339] In one embodiment, the second time window
belongs to the target time window, a time length of a time
interval between an end of the second time window and an
end of the target time window is no less than a difference
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between a time length of the first time window and a time
length occupied by the first radio signal.

[0340] In one embodiment, the second time window com-
prises a time-domain resource outside the target time win-
dow, a time length of a time interval between an end time for
a transmission of the first radio signal and an end of the first
time window is a first gap length, and a time length of a time
interval between a start of the first time window and a start
time for a transmission of the first radio signal is a second
gap length; a time length of a time interval between a start
of the second time window and a start of the target time
window is equal to the first gap length, or a time length of
atime interval between an end of the target time window and
an end of the second time window is equal to the second gap
length.

[0341] In one embodiment, the third transmitter 1301 also
transmits third information; herein, the third information is
used for indicating P candidate radio resources, and a radio
resource occupied by the first radio signal is one of the P
candidate radio resources, P being a positive integer, the
third information is transmitted via the air interface.

[0342] Inone embodiment, the first information is used for
indicating a first radio resource pool, frequency-domain
resources comprised by the first radio resource pool com-
prise the frequency-domain resource occupied by the second
radio signal, code-domain resources comprised by the first
radio resource pool comprise the code-domain resource
occupied by the second radio signal, and time-domain
resources comprised by the first radio resource pool com-
prise the target time window, the radio resource occupied by
the first radio signal is used for determining at least one of
the frequency-domain resource occupied by the second radio
signal or the code-domain resource occupied by the second
radio signal in the first radio resource pool.

[0343] The ordinary skill in the art may understand that all
or part of steps in the above method may be implemented by
instructing related hardware through a program. The pro-
gram may be stored in a computer readable storage medium,
for example Read-Only-Memory (ROM), hard disk or com-
pact disc, etc. Optionally, all or part of steps in the above
embodiments also may be implemented by one or more
integrated circuits. Correspondingly, each module unit in the
above embodiment may be 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 first-type communication
node or UE or terminal includes but is not limited to mobile
phones, tablet computers, notebooks, network cards, low-
consumption equipment, enhanced MTC (eMTC) equip-
ment, NB-IOT terminals, vehicle-mounted equipment, air-
crafts, airplanes, unmanned aerial vehicles, telecontrolled
aircrafts, etc. The second-type communication node or base
station or network-side equipment in the present disclosure
includes but is not limited to macro-cellular base stations,
micro-cellular base stations, home base stations, relay base
station, eNB, gNB, Transmitter Receiver Point (TRP), relay
satellites, satellite base station, airborne base station and
other radio communication equipment.

[0344] 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 modifi-
cation, equivalent substitute and improvement made within
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the spirit and principle of the present disclosure are intended
to be included within the scope of protection of the present
disclosure.

What is claimed is:

1. A method in a first-type communication node used for
wireless communications, comprising:

receiving first information and second information;

transmitting a first radio signal in a first time window; and

transmitting a second radio signal;

wherein the first information is used for determining a

target time window, the second radio signal occupies a
second time window in time domain, and the second
information is used for determining at least one of
whether the second time window belongs to the target
time window or a relative position relationship between
the second time window and the target time window; an
end of the first time window is earlier than a start of the
target time window, a radio resource occupied by the
first radio signal is used for determining at least one of
a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the
second radio signal or a Modulation and Coding
Scheme employed by the second radio signal; the first
information, the second information, the first radio
signal and the second radio signal are all transmitted
via an air interface.

2. The method according to claim 1, wherein the second
time window belongs to the target time window, a time
length of a time interval between an end of the second time
window and an end of the target time window is no less than
a difference between a time length of the first time window
and a time length occupied by the first radio signal.

3. The method according to claim 1, wherein a timing for
the target time window is relevant to a timing for the first
time window, and a time interval from the end of the first
time window to the start of the target time window is no less
than X millisecond(s), X being positive which is pre-defined
or configurable.

4. The method according to claim 1, further comprising:

receiving third information;

wherein the third information is used for indicating P

candidate radio resources, and a radio resource occu-
pied by the first radio signal is one of the P candidate
radio resources, P being a positive integer, the third
information is transmitted via the air interface; the first
information and the third information are transmitted as
different information elements in a same RRC signal-
ing; the first-type communication node randomly
selects the radio resource occupied by the first radio
signal from the P candidate radio resources; an ordering
index of the radio resource occupied by the first radio
signal among the P candidate radio resources is used for
determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-
domain resource occupied by the second radio signal or
a Modulation and Coding Scheme employed by the
second radio signal.

5. The method according to claim 1, wherein the first
information is used for indicating a first radio resource pool,
frequency-domain resources comprised by the first radio
resource pool comprise the frequency-domain resource
occupied by the second radio signal, code-domain resources
comprised by the first radio resource pool comprise the
code-domain resource occupied by the second radio signal,
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and time-domain resources comprised by the first radio
resource pool comprise the target time window, the radio
resource occupied by the first radio signal is used for
determining at least one of the frequency-domain resource
occupied by the second radio signal or the code-domain
resource occupied by the second radio signal in the first
radio resource pool.

6. A method in a second-type communication node used
for wireless communications, comprising:

transmitting first information and second information;

monitoring a first radio signal in a first time window; and

receiving a second radio signal when the first radio signal
is detected;

wherein the first information is used for determining a

target time window, the second radio signal occupies a
second time window in time domain, and the second
information is used for determining at least one of
whether the second time window belongs to the target
time window or a relative position relationship between
the second time window and the target time window; an
end of the first time window is earlier than a start of the
target time window, a radio resource occupied by the
first radio signal is used for determining at least one of
a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the
second radio signal or a Modulation and Coding
Scheme employed by the second radio signal; the first
information, the second information, the first radio
signal and the second radio signal are all transmitted
via an air interface.

7. The method according to claim 6, wherein the second
time window belongs to the target time window, a time
length of a time interval between an end of the second time
window and an end of the target time window is no less than
a difference between a time length of the first time window
and a time length occupied by the first radio signal.

8. The method according to claim 6, wherein a timing for
the target time window is relevant to a timing for the first
time window, and a time interval from the end of the first
time window to the start of the target time window is no less
than X millisecond(s), X being positive which is pre-defined
or configurable.

9. The method according to claim 6, further comprising:

transmitting third information;

wherein the third information is used for indicating P

candidate radio resources, and a radio resource occu-
pied by the first radio signal is one of the P candidate
radio resources, P being a positive integer, the third
information is transmitted via the air interface; the first
information and the third information are transmitted as
different information elements in a same RRC signal-
ing; the first-type communication node randomly
selects the radio resource occupied by the first radio
signal from the P candidate radio resources; an ordering
index of the radio resource occupied by the first radio
signal among the P candidate radio resources is used for
determining at least one of a frequency-domain
resource occupied by the second radio signal, a code-
domain resource occupied by the second radio signal or
a Modulation and Coding Scheme employed by the
second radio signal.

10. The method according to claim 6, wherein the first
information is used for indicating a first radio resource pool,
frequency-domain resources comprised by the first radio
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resource pool comprise the frequency-domain resource
occupied by the second radio signal, code-domain resources
comprised by the first radio resource pool comprise the
code-domain resource occupied by the second radio signal,
and time-domain resources comprised by the first radio
resource pool comprise the target time window, the radio
resource occupied by the first radio signal is used for
determining at least one of the frequency-domain resource
occupied by the second radio signal or the code-domain
resource occupied by the second radio signal in the first
radio resource pool.

11. A first-type communication node used for wireless
communications, comprising:
a first receiver, receiving first information and second
information;

a first transmitter, transmitting a first radio signal in a first
time window; and

a second transmitter, transmitting a second radio signal;

wherein the first information is used for determining a
target time window, the second radio signal occupies a
second time window in time domain, and the second
information is used for determining at least one of
whether the second time window belongs to the target
time window or a relative position relationship between
the second time window and the target time window; an
end of the first time window is earlier than a start of the
target time window, a radio resource occupied by the
first radio signal is used for determining at least one of
a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the
second radio signal or a Modulation and Coding
Scheme employed by the second radio signal; the first
information, the second information, the first radio
signal and the second radio signal are all transmitted
via an air interface.

12. The first-type communication node according to claim
11, wherein the second time window belongs to the target
time window, a time length of a time interval between an end
of the second time window and an end of the target time
window is no less than a difference between a time length of
the first time window and a time length occupied by the first
radio signal.

13. The first-type communication node according to claim
11, wherein a timing for the target time window is relevant
to a timing for the first time window, and a time interval
from the end of the first time window to the start of the target
time window is no less than X millisecond(s), X being
positive which is pre-defined or configurable.

14. The first-type communication node according to claim
11, wherein the first receiver receives third information;
wherein the third information is used for indicating P
candidate radio resources, and a radio resource occupied by
the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface; the first information and the
third information are transmitted as different information
elements in a same RRC signaling; the first-type commu-
nication node randomly selects the radio resource occupied
by the first radio signal from the P candidate radio resources;
an ordering index of the radio resource occupied by the first
radio signal among the P candidate radio resources is used
for determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
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occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal.

15. The first-type communication node according to claim
11, wherein the first information is used for indicating a first
radio resource pool, frequency-domain resources comprised
by the first radio resource pool comprise the frequency-
domain resource occupied by the second radio signal, code-
domain resources comprised by the first radio resource pool
comprise the code-domain resource occupied by the second
radio signal, and time-domain resources comprised by the
first radio resource pool comprise the target time window,
the radio resource occupied by the first radio signal is used
for determining at least one of the frequency-domain
resource occupied by the second radio signal or the code-
domain resource occupied by the second radio signal in the
first radio resource pool.

16. A second-type communication node used for wireless
communications, comprising:

a third transmitter, transmitting first information and

second information;

a second receiver, monitoring a first radio signal in a first

time window; and

a third receiver, receiving a second radio signal when the

first radio signal is detected;

wherein the first information is used for determining a

target time window, the second radio signal occupies a
second time window in time domain, and the second
information is used for determining at least one of
whether the second time window belongs to the target
time window or a relative position relationship between
the second time window and the target time window; an
end of the first time window is earlier than a start of the
target time window, a radio resource occupied by the
first radio signal is used for determining at least one of
a frequency-domain resource occupied by the second
radio signal, a code-domain resource occupied by the
second radio signal or a Modulation and Coding
Scheme employed by the second radio signal; the first
information, the second information, the first radio
signal and the second radio signal are all transmitted
via an air interface.

17. The second-type communication node according to
claim 16, wherein the second time window belongs to the
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target time window, a time length of a time interval between
an end of the second time window and an end of the target
time window is no less than a difference between a time
length of the first time window and a time length occupied
by the first radio signal.

18. The second-type communication node according to
claim 16, wherein a timing for the target time window is
relevant to a timing for the first time window, and a time
interval from the end of the first time window to the start of
the target time window is no less than X millisecond(s), X
being positive which is pre-defined or configurable.

19. The second-type communication node according to
claim 16, wherein the third transmitter transmits third infor-
mation; wherein the third information is used for indicating
P candidate radio resources, and a radio resource occupied
by the first radio signal is one of the P candidate radio
resources, P being a positive integer, the third information is
transmitted via the air interface; the first information and the
third information are transmitted as different information
elements in a same RRC signaling; the first-type commu-
nication node randomly selects the radio resource occupied
by the first radio signal from the P candidate radio resources;
an ordering index of the radio resource occupied by the first
radio signal among the P candidate radio resources is used
for determining at least one of a frequency-domain resource
occupied by the second radio signal, a code-domain resource
occupied by the second radio signal or a Modulation and
Coding Scheme employed by the second radio signal.

20. The second-type communication node according to
claim 16, wherein the first information is used for indicating
a first radio resource pool, frequency-domain resources
comprised by the first radio resource pool comprise the
frequency-domain resource occupied by the second radio
signal, code-domain resources comprised by the first radio
resource pool comprise the code-domain resource occupied
by the second radio signal, and time-domain resources
comprised by the first radio resource pool comprise the
target time window, the radio resource occupied by the first
radio signal is used for determining at least one of the
frequency-domain resource occupied by the second radio
signal or the code-domain resource occupied by the second
radio signal in the first radio resource pool.
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