METHOD OF DETERMINING UPLINK AND DOWNLINK TRANSMISSION
CONFIGURATION, METHOD OF CONFIGURING UPLINK AND
DOWNLINK TRANSMISSION AND DEVICES THEREOF

CROSS REFERENCE OF RELATED APPLICATION
[0001] The present application claims a priority of Chinese patent application No.
201810149220.9 filed on February 13, 2018, which is incorporated herein by reference

in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of radio communication technology,
in particular to a method of determining uplink and downlink transmission
configuration, a method of configuring uplink and downlink transmission and devices

thereof.

BACKGROUND

[0003] In 5G New Radio (NR), a radio frame has a length of 10 milliseconds (ms)
and includes 10 subframes with a length of 1 ms. For the indication of the frame
structure, unlike the Long Term Evolution (LTE) system that broadcasts cell-level Time
Division Duplexing (TDD) uplink and downlink timeslot ratios through system
messages, 5G uses a more flexible frame structure indication signaling including a
semi-static uplink and downlink transmission direction configuration and a dynamic
uplink and downlink transmission direction configuration.

[0004]  For the semi-static uplink and downlink transmission direction configuration,
the single period indication is used in the related art. SGNR currently supports 0.5ms,
0.625ms, 1ms, 2ms, 2.5ms, Sms, 10ms semi-static uplink and downlink transmission
periods (DL-unknown-UL periodicity). In the case of a single period, since the value of
a single period can divide the length of the radio frame, the semi-static period may be
completely nested in the radio frame of 10ms, that is, the start position of the radio
frame may always be aligned with the start positon of the semi-static period.
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[0005] However, 5G NR may also adopt the semi-static frame structure indication
method with the combined period in the future. For example, two periods form a new
period of Xms+Yms, where the value range of X and Y comes from {0.5, 0.625, 1, 1.25,
2,2.5,5, 10} ms. When the configuration of the combined period is adopted, the length
of the combined period may not be able to divide the length of the radio frame, and then
the start position of the combined period may not be aligned with the start position of
the radio frame.

[0006] When the start position of the combined period is not aligned with the start
position of the radio frame, how a UE determines the relative position of the combined

period to the radio frame is a problem to be solved.

SUMMARY

[0007] A method of determining uplink and downlink transmission configuration
applied to a UE is provided in the present disclosure, including:

[0008] determining a correspondence relationship between a start position of uplink
and downlink transmission period and a start position of radio frame, based on uplink
and downlink transmission configuration parameters configured by a base station,
[0009] where the uplink and downlink transmission configuration parameters
include one set of uplink and downlink transmission configuration parameters or two
sets of uplink and downlink transmission configuration parameters, and each set of
uplink and downlink transmission configuration parameters includes an uplink and
downlink transmission period.

[0010] Optionally, in the case that the uplink and downlink transmission
configuration parameters include one set of uplink and downlink transmission
configuration parameters, a length of a radio frame is capable of including K complete
uplink and downlink transmission periods, where K is a positive integer;

[0011] the determining the correspondence relationship between the start position of

uplink and downlink transmission period and the start position of radio frame includes:



[0012] determining that a start position of a first uplink and downlink transmission
period of the K uplink and downlink transmission periods is aligned with a start position
of the radio frame.

[0013] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission, and a length of a radio frame is capable of
including 4 complete combined periods, where A4 is a positive integer;

[0014] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0015] determining that a start position of a first combined period of the A combined
periods is aligned with a start position of the radio frame.

[0016] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission;

[0017] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0018]  determining that a number of a radio frame of which a start position is aligned
with a start position of a predetermined period in the combined period satisfies SFN
mod Nc=M, where SFN is the number of the radio frame, mod is a remainder function,
Nc is a ratio of Tc to a length of the radio frame, 7c is a least common multiple of the
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combined period and the length of the radio frame, and M is a positive integer ranging
from 0 to Nc-1.

[0019] Optionally, in the case that the uplink and downlink transmission
configuration parameters include one set of uplink and downlink transmission
configuration parameters, a length of a radio frame is capable of including K complete
uplink and downlink transmission periods, where K is a positive integer;

[0020] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0021] determining that a number of a radio frame of which a start position is aligned

with a start position of the uplink and downlink transmission period satisfies

(Nf’ Wl n, )mod N=0

slot

, where u is an index of a subcarrier interval, N is a
quantity of slots with reference to a subcarrier interval corresponding to ¢ in a downlink

u .
. . n . . . Srame,pr .
transmission period, "/ 1is a slot number in the radio frame, N is a quantity of

slots with reference to a subcarrier interval corresponding to x in one radio frame, and

"' is a number of the radio frame.

[0022] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission;

[0023] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0024]  determining that a number of a radio frame of which a start position is aligned
with a start position of a first uplink and downlink transmission period X in the

Srame, _
NJae# -n, +n!, Jmod(Ny +N, )=0

combined period satisfies ( , where u 1s an index



of a subcarrier interval, Ny is a quantity of slots with reference to a subcarrier interval
corresponding to x in the uplink and downlink transmission period X, Ny is a quantity
of slots with reference to a subcarrier interval corresponding to x in the uplink and

frame, p

V7
downlink transmission period ¥, "/ is a slot number in the radio frame, -~ str is

a quantity of slots with reference to a subcarrier interval corresponding to x in one radio

frame, and "V is a number of the radio frame;
[0025] and/or
[0026] determining that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the

slot

: . . NZamet . p, +n*  Jmod(Ny + Ny )=N
combined period satisfies ( Y )mo (N +Ny) X,

[0027] Optionally, in the case that the uplink and downlink transmission
configuration parameters include one set of uplink and downlink transmission
configuration parameters, the determining the correspondence relationship between the
start position of uplink and downlink transmission period and the start position of radio
frame includes:

[0028] acquiring a number of a predefined and aligned radio frame, where a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

[0029] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission;

[0030] the determining the correspondence relationship between the start position of

uplink and downlink transmission period and the start position of radio frame includes:



[0031] acquiring a number of a predefined and aligned radio frame, where a start
position of the radio frame corresponding to the number is aligned with a start position
of a predetermined period in the combined period.

[0032] Optionally, in the case that the uplink and downlink transmission
configuration parameters include one set of uplink and downlink transmission
configuration parameters, the determining the correspondence relationship between the
start position of uplink and downlink transmission period and the start position of radio
frame includes:

[0033] receiving a number of an aligned radio frame sent by the base station, where
a start position of the radio frame corresponding to the number is aligned with a start
position of the uplink and downlink transmission period.

[0034] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission;

[0035] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0036] receiving a number of an aligned radio frame sent by the base station, where
a start position of the radio frame corresponding to the number is aligned with a start
position of a predetermined period in the combined period.

[0037] Optionally, the predetermined period in the combined period is the uplink
and downlink transmission period corresponding to the first set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters, or the predetermined period in the combined

period is the uplink and downlink transmission period corresponding to the second set



of uplink and downlink transmission configuration parameters of the two sets of uplink
and downlink transmission configuration parameters.

[0038] Optionally, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission;

[0039] the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame includes:
[0040] determining that a start position of a first radio frame at a time interval T is
the same as a start position of a predetermined period in the combined period.

[0041] Optionally, the time interval T is predefined, or the time interval T is
configured by the base station, or the time interval 7 is determined based on a period of
a synchronization signal block.

[0042] A method of configuring uplink and downlink transmission applied to a base
station is further provided in the present disclosure, including:

[0043] sending a number of an aligned radio frame, in the case that uplink and
downlink transmission configuration parameters configured by the base station include
one set of uplink and downlink transmission configuration parameters, where a start
position of the radio frame corresponding to the number is aligned with a start position
of an uplink and downlink transmission period.

[0044] A method of configuring uplink and downlink transmission applied to a base
station is further provided in the present disclosure, including:

[0045] sending a number of an aligned radio frame, in the case that uplink and
downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
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an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission, where a start position of the radio
frame corresponding to the number is aligned with a start position of a predetermined
period in the combined period.

[0046] A UE is further provided in the present disclosure, including:

[0047] a processor, configured to determine a correspondence relationship between
a start position of uplink and downlink transmission period and a start position of radio
frame, based on uplink and downlink transmission configuration parameters configured
by a base station,

[0048] where the uplink and downlink transmission configuration parameters
include one set of uplink and downlink transmission configuration parameters or two
sets of uplink and downlink transmission configuration parameters, and each set of
uplink and downlink transmission configuration parameters includes an uplink and
downlink transmission period.

[0049]  Optionally, the processor is further configured to:

[0050] in the case that the uplink and downlink transmission configuration
parameters include one set of uplink and downlink transmission configuration
parameters, a length of a radio frame is capable of including K complete uplink and
downlink transmission periods,

[0051] determine that a start position of a first uplink and downlink transmission
period of the K uplink and downlink transmission periods is aligned with a start position
of the radio frame, where X is a positive integer.

[0052] Optionally, the processor is further configured to:

[0053] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
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parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission, and a length of a radio frame is capable of including 4
complete combined periods,

[0054] determine that a start position of a first combined period of the 4 combined
periods is aligned with a start position of the radio frame, where A4 is a positive integer.
[0055]  Optionally, the processor is further configured to:

[0056] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission,

[0057]  determine that a number of a radio frame of which a start position is aligned
with a start position of a predetermined period in the combined period satisfies SFN
mod Nc=M, where SFN is the number of the radio frame, mod is a remainder function,
Nc is a ratio of 7c to a length of the radio frame, 7c is a least common multiple of the
combined period and the length of the radio frame, and M is a positive integer ranging
from 0 to Nc-1.

[0058]  Optionally, the processor is further configured to:

[0059] in the case that the uplink and downlink transmission configuration
parameters include one set of uplink and downlink transmission configuration
parameters, a length of a radio frame is capable of including K complete uplink and
downlink transmission periods,

[0060] determine that a number of a radio frame of which a start position is aligned

with a start position of the uplink and downlink transmission period satisfies

(Nf’ Wl n, )mod N=0
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quantity of slots with reference to a subcarrier interval corresponding to ¢ in a downlink

frame, 1

Y7
transmission period, ¢/ is a slot number in the radio frame, *swr is a quantity of

slots with reference to a subcarrier interval corresponding to x in one radio frame, and

"' is a number of the radio frame, where K is a positive integer.

[0061]  Optionally, the processor is further configured to:

[0062] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission,

[0063] determine that a number of a radio frame of which a start position is aligned

with a start position of a first uplink and downlink transmission period X in the

N/t ., +n!, ) mod( Ny +Ny )=0

slot

combined period satisfies ( , where x is an index
of a subcarrier interval, Ny is a quantity of slots with reference to a subcarrier interval
corresponding to x in the uplink and downlink transmission period X, Ny is a quantity
of slots with reference to a subcarrier interval corresponding to x in the uplink and

H ame.
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downlink transmission period ¥, "%/ is a slot number in the radio frame, N 1S

a quantity of slots with reference to a subcarrier interval corresponding to x in one radio

n,. .
frame, and "/ is a number of the radio frame;

[0064] and/or
[0065] determine that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the

, . : N/t . p . +n Jmod(Ny + Ny )=N
combined period satisfies ( slot S ) (N +Ny) X,



[0066] Optionally, the processor is further configured to: in the case that the uplink
and downlink transmission configuration parameters include one set of uplink and
downlink transmission configuration parameters,

[0067] acquire a number of a predefined and aligned radio frame, where a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

[0068] Optionally, the processor is further configured to:

[0069] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission,

[0070] acquire a number of a predefined and aligned radio frame, where a start
position of the radio frame corresponding to the number is aligned with a start position
of a predetermined period in the combined period.

[0071] Optionally, the UE further includes a transceiver configured to: in the case
that the uplink and downlink transmission configuration parameters include one set of
uplink and downlink transmission configuration parameters, receive a number of an
aligned radio frame sent by the base station, where a start position of the radio frame
corresponding to the number is aligned with a start position of the uplink and downlink
transmission period.

[0072]  Optionally, the UE further includes a transceiver configured to: in the case
that the uplink and downlink transmission configuration parameters include two sets of
uplink and downlink transmission configuration parameters, an uplink and downlink
transmission period in a first set of uplink and downlink transmission configuration
parameters is X, an uplink and downlink transmission period in a second set of uplink
and downlink transmission configuration parameters is Y, and the uplink and downlink
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transmission periods in the two sets of uplink and downlink transmission configuration
parameters constitute a combined period X+Y for transmission, receive a number of an
aligned radio frame sent by the base station, where a start position of the radio frame
corresponding to the number is aligned with a start position of a predetermined period
in the combined period.

[0073]  Optionally, the predetermined period in the combined period is the uplink
and downlink transmission period corresponding to the first set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters, or the predetermined period in the combined
period is the uplink and downlink transmission period corresponding to the second set
of uplink and downlink transmission configuration parameters of the two sets of uplink
and downlink transmission configuration parameters.

[0074]  Optionally, the processor is further configured to: in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission,

[0075] determine that a start position of a first radio frame at a time interval 7 is the
same as a start position of a predetermined period in the combined period.

[0076] Optionally, the time interval T is predefined, or the time interval T is
configured by the base station, or the time interval 7 is determined based on a period of
a synchronization signal block.

[0077] A base station is further provided in the present disclosure, including a
transceiver configured to send a number of an aligned radio frame, in the case that
uplink and downlink transmission configuration parameters configured by the base

station include one set of uplink and downlink transmission configuration parameters,



where a start position of the radio frame corresponding to the number is aligned with a
start position of an uplink and downlink transmission period.

[0078] A base station is further provided in the present disclosure, including a
transceiver configured to send a number of an aligned radio frame, in the case that
uplink and downlink transmission configuration parameters include two sets of uplink
and downlink transmission configuration parameters, an uplink and downlink
transmission period in a first set of uplink and downlink transmission configuration
parameters is X, an uplink and downlink transmission period in a second set of uplink
and downlink transmission configuration parameters is Y, and the uplink and downlink
transmission periods in the two sets of uplink and downlink transmission configuration
parameters constitute a combined period X+Y for transmission, where a start position
of the radio frame corresponding to the number is aligned with a start position of a
predetermined period in the combined period.

[0079] A UE is further provided in the present disclosure, including a memory, a
processor and a computer program stored in the memory and executable on the
processor, where the processor executes the computer program to perform the method
of determining uplink and downlink transmission configuration hereinabove.

[0080] A base station is further provided in the present disclosure, including a
memory, a processor and a computer program stored in the memory and executable on
the processor, where the processor executes the computer program to perform the
method of configuring uplink and downlink transmission hereinabove.

[0081] A computer-readable storage medium is further provided in the present
disclosure, where a computer program is stored in the computer-readable storage
medium, and a processor executes the computer program to perform the method of
determining uplink and downlink transmission configuration hereinabove, or the
processor executes the computer program to perform the method of configuring uplink

and downlink transmission hereinabove.
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[0082] In order to explain the technical solutions of the embodiments of the present
disclosure more clearly, the drawings that need to be used in the description of the
embodiments of the present disclosure will be introduced briefly below. Obviously, the
drawings in the following description are only some embodiments of the present
disclosure. For those of ordinary skill in the art, other drawings may be obtained based
on these drawings without creative work.

[0083] FIG. 1 is a schematic view of a positional relationship between a start
position of a combined period and a start position of a radio frame in an embodiment
of the present disclosure;

[0084] FIG. 2 is a schematic flowchart of a method of determining uplink and
downlink transmission configuration in Embodiment 1 of the present disclosure;
[0085] FIG. 3 is a schematic view of an alignment of a start position of a combined
period and a start position of a radio frame in an embodiment of the present disclosure;
[0086] FIG. 4 is a schematic view of an alignment of a start position of a combined
period and a start position of a radio frame in another embodiment of the present
disclosure;

[0087] FIG. 5 is a schematic view of an alignment of a start position of a combined
period and a start position of a radio frame in another embodiment of the present
disclosure;

[0088] FIG. 6 is a schematic flowchart of a method of configuring uplink and
downlink transmission in an embodiment of the present disclosure;

[0089] FIG. 7 is a schematic flowchart of a method of configuring uplink and
downlink transmission in another embodiment of the present disclosure;

[0090] FIG. 8 is a schematic structural view of a UE in an embodiment of the present
disclosure;

[0091] FIG. 9 is a schematic structural view of a base station in an embodiment of
the present disclosure; and

[0092] FIG. 10 is a schematic structural view of a base station in another

embodiment of the present disclosure.



DETAILED DESCRIPTION

[0093] To make the objectives, technical solutions, and advantages of the
embodiments of the present disclosure clearer, the technical solutions of the
embodiments of the present disclosure will be described clearly and completely in
conjunction with the accompanying drawings of the embodiments of the present
disclosure. Obviously, the described embodiments are part of the embodiments of the
present disclosure, rather than all of the embodiments. Based on the described
embodiments of the present disclosure, all other embodiments obtained by a person of
ordinary skill in the art fall within the protection scope of the present disclosure.
[0094]  Firstly, the definition of the combined period will be explained.

[0095] The combined period means that, when the uplink and downlink transmission
configuration parameters configured by the base station include two sets of uplink and
downlink transmission configuration parameters, the uplink and downlink transmission
period included in one set of uplink and downlink transmission configuration
parameters is X, and the uplink and downlink transmission period included in the other
set of uplink and downlink transmission configuration parameters is Y, and the uplink
and downlink transmission periods in the two sets of uplink and downlink transmission
configuration parameters constitute a combined period X+Y for transmission. The value
range of X and ¥ may come from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10}ms. For example,
assuming that X'is Ims and Y is 2ms, the length of the combined period is 3ms.

[0096] The base station may configure the uplink and downlink transmission
configuration parameters through a high-level signaling Radio Resource Control (RRC)
or Media Access Control (MAC) signaling or system messages. The uplink and
downlink transmission configuration parameters include uplink and downlink
transmission periods. The uplink and downlink transmission configuration parameters
may include one set of uplink and downlink transmission configuration parameters or
two sets of uplink and downlink transmission configuration parameters. When the
uplink and downlink transmission configuration parameters include one set of uplink
and downlink transmission configuration parameters, the uplink and downlink
transmission period is a single period. When the uplink and downlink transmission
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configuration parameters include two sets of uplink and downlink transmission
configuration parameters, the uplink and downlink transmission period is a combined
period.

[0097] For example, a tdd-UL-DL-configurationCommon message is configured
through a high-level signaling RRC or MAC signaling or system messages, that is, the
uplink and downlink transmission configuration parameters include period information
X, slots in the period and a transmission direction configuration of symbols. In addition,
another set of tdd-UL-DL-configurationCommon parameters are additionally
configured, or another set of period information Y, slots in the period and a transmission
direction configuration of symbols are additionally configured in the tdd-UL-DL-
configurationCommon message. The two sets of periods, which may be the same or
different, form an equivalent X+Y transmission period, which is called a combined
period. In addition to tdd-UL-DL-configurationDedicated parameters, the uplink and
downlink transmission configuration parameters may further tdd-UL-DL-
configurationCommon parameters.

[0098] Referring to FIG. 1, which is a schematic view of a positional relationship
between a start position of a combined period and a start position of a radio frame in an
embodiment of the present disclosure. As shown in FIG. 1, when X=1 and Y=2 in the
combined period (X+Y), the start position of the radio frame SFN2 is not the start
position of the X period, but a middle position of the Y period.

[0099] When the start position of the combined period is not aligned with the start
position of the radio frame, how the UE determines the relative position of the
combined period to the radio frame is a problem to be solved.

[00100] At the same time, in the 5G system, when the uplink and downlink
transmission configuration parameters configured for the base station include one set
of uplink and downlink transmission configuration parameters, that is, when the uplink
and downlink transmission configuration parameters are indicated in a single period, a
correspondence relationship between a start position of uplink and downlink

transmission period and a start position of radio frame is not clearly defined.



[00101] In order to solve the above issues, a method of determining uplink and
downlink transmission configuration, a method of configuring uplink and downlink
transmission and devices thereof are provided in the embodiments of the present
disclosure. A UE determines a correspondence relationship between a start position of
uplink and downlink transmission period and a start position of radio frame based on
uplink and downlink transmission configuration parameters configured by a base
station, so the UE may accurately obtain an uplink and downlink transmission direction
in an uplink and downlink transmission period based on the determined correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame, thereby avoiding the UE and the base station from
understanding the uplink and downlink transmission direction inconsistently.

[00102] The method of determining uplink and downlink transmission configuration,
the method of configuring uplink and downlink transmission and the devices thereof in
the embodiments of the present disclosure may be applied to a 5G NR system, and of
course, may also be applied to other communication systems in the future.

[00103] To facilitate understanding, a semi-static frame structure used to indicate the
uplink and downlink transmission directions in the 5G NR system is briefly described
below.

[00104] In the 5G NR system, there are two levels of transmission direction
configuration in each uplink and downlink transmission period, one is a cell-dedicated
uplink and downlink configuration, and the other is a User Equipment (UE)- dedicated
uplink and downlink configuration.

[00105] Cell-dedicated uplink and downlink configuration:

[00106] The indication of the cell-dedicated uplink and downlink configuration, and
the indication of the transmission direction in a period adopts the DL-unknown-UL
format.

[00107] For a DL resource indication, the indication signaling includes a quantity of
full downlink slots x/ from a start position of the uplink and downlink transmission
period, and x/ may range from 0 to a quantity of slots in the uplink and downlink
transmission period. The indication signaling further includes a quantity of downlink
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symbols x2 in a partial downlink slot immediately following the full downlink slot,
where x2 ranges from 0 to 13.

[00108] For a UL resource indication, the indication signaling includes y/ full uplink
slots up to an end position of the above uplink and downlink transmission period, and
vl may range from 0 to the quantity of slots in the uplink and downlink transmission
period. The indication signaling further includes an uplink symbol quantity indication
2 in a partial uplink slot prior to the full uplink slot, where y2 ranges from 0 to 13.
[00109] Resources between DL and UL are unknown resources.

[00110] UE-dedicated uplink and downlink configuration:

[00111] The UE-dedicated semi-static uplink and downlink signaling configuration
indicates unknown resources based on a slot-by-slot indication manner. The indication
signaling includes:

[00112] A quantity y3 of downlink symbols: representing a quantity of downlink
symbols from a start position in the slot of number x3, where x3 ranges from 1 to a
quantity of slots in the uplink and downlink transmission period, and a range of y3 is
{0,1,...,13,14}.

[00113] A quantity y4 of uplink symbols: representing a quantity of uplink symbols
up to an end position in the slot of number x4, where x4 ranges from 1 to a quantity of
slots in the uplink and downlink transmission period, and a range of y4 is {0,1,...,13,14}.
[00114] When the UE performs a cell initial access in a certain radio frame and then
obtains the semi-static uplink and downlink transmission direction configuration, the
UE needs to determine the uplink and downlink transmission direction in each slot in
the period according to the above {x1, y1, x2, y2} in the semi-static configuration.
[00115] In the embodiment of the present disclosure, the UE determines the
correspondence relationship between the start position of the uplink and downlink
transmission period and the start position of the radio frame, and determines the uplink
and downlink transmission direction in the uplink and downlink transmission period,
so as to determine the uplink and downlink transmission direction in each slot in the

period according to the above {x1, y1, x2, y2} in the semi-static configuration.



[00116] Referring to FIG. 2, which is a schematic flowchart of a method of
determining uplink and downlink transmission configuration in Embodiment 1 of the
present disclosure. The method is applied to a UE and includes the following steps:
[00117] Step 21: determining a correspondence relationship between a start position
of uplink and downlink transmission period and a start position of radio frame, based
on uplink and downlink transmission configuration parameters configured by a base
station, where the uplink and downlink transmission configuration parameters include
one set of uplink and downlink transmission configuration parameters or two sets of
uplink and downlink transmission configuration parameters, and each set of uplink and
downlink transmission configuration parameters includes an uplink and downlink
transmission period.

[00118] According to the embodiments of the present disclosure, a UE determines a
correspondence relationship between a start position of uplink and downlink
transmission period and a start position of radio frame based on uplink and downlink
transmission configuration parameters configured by a base station, so the UE may
accurately obtain an uplink and downlink transmission direction in an uplink and
downlink transmission period based on the determined correspondence relationship
between the start position of uplink and downlink transmission period and the start
position of radio frame, thereby avoiding the UE and the base station from
understanding the uplink and downlink transmission direction inconsistently.

[00119] In the embodiment of the present disclosure, the correspondence relationship
between the start position of the uplink and downlink transmission period and the start
position of the radio frame may be determined in a variety of ways, which will be
described with an example below.

[00120] The determination of the correspondence relationship between the start
position of the uplink and downlink transmission period and the start position of the
radio frame may be performed through two manner, one is based on the rules predefined
by the protocol, and the other is based on the information configured by the base station,

details thereof will be described below.



[00121] Firstly, the determination of the correspondence relationship between the
start position of the uplink and downlink transmission period and the start position of
the radio frame based on the rules predefined by the protocol will be described.
[00122] In some embodiments of the present disclosure, when the uplink and
downlink transmission configuration parameters include one set of uplink and downlink
transmission configuration parameters, the length of the radio frame can include K
complete uplink and downlink transmission periods, where K is a positive integer, At
this time, the step of determining the correspondence relationship between the start
position of the uplink and downlink transmission period and the start position of the
radio frame includes: determining that a start position of a first uplink and downlink
transmission period of the K uplink and downlink transmission periods is aligned with
a start position of the radio frame.

[00123] In some embodiments of the present disclosure, when the uplink and
downlink transmission configuration parameters include one set of uplink and downlink
transmission configuration parameters, the length of the radio frame can include K
complete uplink and downlink transmission periods, where K is a positive integer. At
this time, the step of determining the correspondence relationship between the start
position of the uplink and downlink transmission period and the start position of the
radio frame includes: determining a start position of an uplink and downlink
transmission period at an interval of K uplink and downlink transmission periods is
aligned with a start positon of a radio frame.

[00124] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission, and a length of a radio frame is
capable of including 4 complete combined periods, where 4 is a positive integer; the
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determining the correspondence relationship between the start position of uplink and
downlink transmission period and the start position of radio frame includes:
determining that a start position of a first combined period of the 4 combined periods
is aligned with a start position of the radio frame.

[00125] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission, and a length of a radio frame is
capable of including 4 complete combined periods, where A4 is a positive integer; the
determining the correspondence relationship between the start position of uplink and
downlink transmission period and the start position of radio frame includes:
determining that a start position of a first combined period at an interval of 4 combined
periods is aligned with a start position of the radio frame.

[00126] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission; the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes: determining that a number of a radio frame
of which a start position is aligned with a start position of a predetermined period in the
combined period satisfies SFN mod Nc=M, where SF'N is the number of the radio frame,
mod 1s a remainder function, Nc is a ratio of 7c to a length of the radio frame, 7c is a
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least common multiple of the combined period and the length of the radio frame, and
M is a positive integer ranging from 0 to Nec-1.

[00127] Hereinafter, taking the combined period including two single periods (X and
Y) as an example, the method of determining a number of a radio frame of which a start
position is aligned with a start position of a predetermined period in the combined
period will be described.

[00128] When determining the number of the radio frame of which the start position
is aligned with the start position of the predetermined period in the combined period, a
least common multiple 7c of the length of the combined period (X+7Y) and the length of
the radio frame may be determined first, where the unit of 7¢ is ms. For example, when
X=Ims and Y=2ms, the length of the combined period (X+Y) is 3ms, and the least
common multiple of the length of the combined period (3ms) and the length of the radio
frame (10ms) is 30ms.

[00129] Then, a ratio Nc of the least common multiple 7c to the length of the radio
frame is calculated. Still taking the above example for description, 7c is 30ms, and Nc
is Tc/10=3. The ratio Nc represents the quantity of radio frames contained in 7c. At the
same time, it also represents the period in the combined periods of which the start
positon is aligned with the start position of the radio frame, that is, at an interval of Nc
radio frames, the relative position of the start position of the combined period and the
start position of the radio frame are the same.

[00130] Then, according to the M value predefined by the protocol, the number of the
radio frame that satisfies SFN mod Nc=M is determined, where the value of M ranges
from 0 to (Nc-1).

[00131] Referring to FIG. 3 which shows the case where M takes a value of 0, when
X=2 and Y=2 in the combined period, Nc=2, and the numbers of radio frames satisfying
SFN mod Nc=0 are 0, 2, 4,... that is, the start positions of the radio frames whose
numbers are 0, 2, 4,... are aligned with the start position of the X period in the combined
period. When X=1 and Y=2 in the combined period, Nc=3, and the numbers of radio

frames satisfying SEN mod Nc=0 are 0, 3, 6,..., that is, the start positions of the radio
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frames whose numbers are 0, 3, 6... are aligned with the start position of the X period
in the combined period.

[00132] Referring to FIG. 4 which shows the case where M takes a value of 1, when
X=2 and Y=2 in the combined period, Nc=2, and the numbers of radio frames satisfying
SFN mod Nc=1 are 1, 3, 5,..., that is, the start positions of the radio frames whose
numbers are 1, 3, 5,... are aligned with the start position of the X period in the combined
period. When X=1 and Y=2 in the combined period, Nc=3, and the numbers of radio
frames satisfying SFN mod Nc=1 are 1, 4, 7, ..., that is, the start positions of the radio
frames whose numbers are 1, 4, 7, ... are aligned with the start position of the X period
in the combined period.

[00133] In the above embodiment, the start position of the X period being aligned
with the start position of the radio frame are taken as an example for description. Of
course, the start position of the Y period may also be aligned with the start position of
the radio frame.

[00134] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission; the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes:

[00135] determining that a number of a radio frame of which a start position is aligned
with a start position of a first uplink and downlink transmission period X in the

NG <yl Jmod (N + Ny )=0

slot

combined period satisfies ( , where u 1s an index
of a subcarrier interval, Ny is a quantity of slots with reference to a subcarrier interval

corresponding to u in the uplink and downlink transmission period X, Ny is a quantity
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of slots with reference to a subcarrier interval corresponding to u in the uplink and

Siame,pi

Y7
downlink transmission period Y, "%/ is a slot number in the radio frame, s 1S

a quantity of slots with reference to a subcarrier interval corresponding to x in one radio

frame, and "'/ is a number of the radio frame; and/or
[00136] determining that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the

slot

Srame,u o, u —
combined period satisfies (N Ty )mOd(NX +Ny ) =Ny .

Sframe,p

[00137] As shown in FIG. 5, NX is 5, NY is 2, Noor is 10, u is the subcarrier
spacing of 15KHz at this time, and "y corresponds to the number of SFN in FIG. 5. It
can be seen that for SFN 0, ey is 0 (the corresponding calculation is (0*10+0)
mod7=0), for SFN 1, s is 4 (the corresponding calculation is (1*10+4) mod7=0),

for SFN 2, s is 1, 8, ... the corresponding slot position of the above ny is the start
slot position of the first uplink and downlink transmission period X, which is a reference
start position of the slot when determining the transmission direction in each slot and/or
symbol in the uplink and downlink transmission period based on the first set of uplink
and downlink transmission configuration parameters.

[00138] The first set of uplink and downlink transmission configuration parameters
may include cell-common configuration or user-dedicated configuration. For example,
two downlink slots, one uplink slot and two unknown slots in the middle are configured
for the uplink and downlink transmission period X. When determining the two
downlink slots, the start position of the first downlink slot is the above-mentioned slot
position.

[00139] Similarly, the starting slot position of the uplink and downlink period ¥ may
also be obtained.

[00140] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include one set of uplink and

downlink transmission configuration parameters, a length of a radio frame is capable
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of including K complete uplink and downlink transmission periods, where K is a
positive integer; the determining the correspondence relationship between the start
position of uplink and downlink transmission period and the start position of radio
frame includes: determining that a number of a radio frame of which a start position is

aligned with a start position of the uplink and downlink transmission period satisfies

(NZaes -, +n*, )mod N=0

slot

, where x4 is an index of a subcarrier interval, N is a
quantity of slots with reference to a subcarrier interval corresponding to x in a downlink

-frame, p

7]
transmission period, ~*/ is a slot number in the radio frame, = s is a quantity of

slots with reference to a subcarrier interval corresponding to « in one radio frame, and

"'/ is a number of the radio frame.

[00141] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include one set of uplink and
downlink transmission configuration parameters, the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes: acquiring a number of a predefined and
aligned radio frame, where a start position of the radio frame corresponding to the
number is aligned with a start position of the uplink and downlink transmission period.
[00142] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission; the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes: acquiring a number of a predefined and
aligned radio frame, where a start position of the radio frame corresponding to the
number is aligned with a start position of a predetermined period in the combined period.

25



[00143] Optionally, the number of the predefined radio frame of which the start
positon is aligned with the start position of the predetermined period in the combined
period is 0.

[00144] In the embodiment of the present disclosure, a number of a radio frame of
which the start positon is aligned with the start position of the predetermined period in
the combined period is directly defined by the protocol, and the UE may determine,
based on the number of this radio frame, other radio frames of which the start positions
are aligned with start position of the predetermined period in the combined period, so
the determination manner is simple manner and does not need to be configured by the
base station, thereby saving the signaling overhead.

[00145] The determination of correspondence relationship between a start position of
uplink and downlink transmission period and a start position of radio frame, based on
uplink and downlink transmission configuration parameters configured by a base
station will be described below.

[00146] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include one set of uplink and
downlink transmission configuration parameters, the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes: receiving a number of an aligned radio frame
sent by the base station, where a start position of the radio frame corresponding to the
number is aligned with a start position of the uplink and downlink transmission period.
[00147] Optionally, the number of the radio frame of which the start position is
aligned with the start position of the uplink and downlink transmission period sent by
the base station is 0.

[00148] In the embodiment of the present disclosure, the base station may send the
number of the radio frame of which the start position is aligned with the start position
of the uplink and downlink transmission period through a high-level signaling, such as
minimum system message (RMSI), OSI and other information.

[00149] In some embodiments of the present disclosure, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
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downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission; the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame includes: receiving a number of an aligned radio frame
sent by the base station, where a start position of the radio frame corresponding to the
number is aligned with a start position of a predetermined period in the combined period.
[00150] Optionally, the number of the radio frame of which the start position is
aligned with the start position of the predetermined period in the combined period sent
by the base station is 0.

[00151] In the embodiment of the present disclosure, the base station may send the
number of the radio frame of which the start position is aligned with the start position
of the predetermined period in the combined period through a high-level signaling, such
as minimum system message (RMSI), OSI and other information.

[00152] In the embodiment of the present disclosure, the base station directly
configures a number of a radio frame of which a start position is aligned with the start
position of the predetermined period in the combined period, and the UE may determine,
based on the number of this radio frame, other radio frames of which the start positions
are aligned with start position of the predetermined period in the combined period. Here,
the periodicity of the combined period is considered, so there are a plurality of radio
frames of which the start positions are aligned with the start position of the
predetermined period in the combined period, so the determination is simple. At the
same time, due to the number of the aligned radio frame is configured by the base station,
different radio frame numbers may be configured according to different requirements,
therefore the configuration method is flexible.

[00153] The method in the embodiment of the present disclosure may further include:
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[00154] When the user's uplink and downlink transmission configuration parameters
change, the radio frame of which the start positon is aligned with the start position of
the predetermined period in the combined period will change, and at this time, it is
necessary to obtain number of the radio frame of which the start positon is aligned with
the start position of the predetermined period in the combined period.

[00155] According to the number of the aligned radio frame, a distribution of the
combined period in each radio frame where the configuration of the combined period
is enabled, and the combined period is enabled in the radio frame receiving the
configuration information of the combined period, or enabled in a first radio frame of
which a start position is aligned with the start position of the predetermined period in
the combined period.

[00156] The method in the embodiment of the present disclosure may further include:
receiving the configuration information of the combined period sent by the base station.
The base station may send the configuration information of the combined period
through a high-layer signaling.

[00157] Since the configuration information of the combined period may also be sent
by the base station through a high-level signaling, the configured high-level signaling
has its own transmission period, that is, the radio frame where the combined period
configuration is enabled is not an aligned radio frame. For example, in the above FI1G.4,
the configuration information of the combined period is received in the radio frame
SFNO, and the configuration parameters is enabled in SFNO or a radio frame following
SFNO. Here, it is assumed that it is enabled in SFNO. For FIG. 4, the combined period
is assumed to be X=2, ¥Y=2, which is reconfigured to X=1, Y=2, then the aligned radio
frame of the new combined period is SFNI, so the UE may infer the distribution of X
and Y periods in SFNO based on the alignment in SFN1, and thus determine the DL,
unknown and UL resources for each slot.

[00158] In the foregoing embodiments, the combined period includes two single
periods, the predetermined period is any one of the two single periods. That is, the
predetermined period in the combined period is the uplink and downlink transmission
period corresponding to the first set of uplink and downlink transmission configuration
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parameters of the two sets of uplink and downlink transmission configuration
parameters, or the predetermined period in the combined period is the uplink and
downlink transmission period corresponding to the second set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters.

[00159] In some embodiments of the present disclosure, it may be defined that a start
position of a first radio frame at a time interval 7T is the same as a start position of a
predetermined period in the combined period, where 7' may be predefined or configured
by the base station, or 7 may be obtained according to the period of other periodic
signals such as Synchronization Signal Block (SSB). For example, the period of the
currently configured SSB is 20 ms, and the start position of the first radio frame every
20 ms is the same as the start position of the predetermined period.

[00160] It should be noted that, in the embodiment of the present disclosure, the start
position of the radio frame being aligned with the start position of the predetermined
period in the combined period does not mean that the predetermined period of each
combined period must be aligned with the start position of the radio frame. Because the
length of the combined period is not the same as the length of the radio frame, there
must be some predetermined periods in the combined period which are in the middle of
the radio frame. For the number of aligned radio frames sent by the base station or pre-
defined, there will be only one predetermined period which is aligned with the radio
frame corresponding to the number, and the subsequent combined period sequence
appears, the predetermined period will be aligned with the radio frame every Nc radio
frame combined periods. When the number of the radio frame reaches the maximum
value and resets to zero, this alignment will be repeated.

[00161] In the above embodiment, in the case that the uplink and downlink
transmission configuration parameters include two sets of uplink and downlink
transmission configuration parameters, an uplink and downlink transmission period in
a first set of uplink and downlink transmission configuration parameters is X, an uplink
and downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
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two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission.

[00162] Of course, in some embodiments of the present disclosure, there may be other
combination manners for the combined period. For example, in the case that the uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period for transmission. The combined period includes more than
two uplink and downlink transmission periods, for example: X+X+Y, X+Y+X, etc.
[00163] Alternatively, in some embodiments of the present disclosure, in the case that
the uplink and downlink transmission configuration parameters include more than two
sets of uplink and downlink transmission configuration parameters, the uplink and
downlink transmission periods in the more than two sets of uplink and downlink
transmission configuration parameters constitutes a combined period for transmission,
and the combined period includes more than two uplink and downlink transmission
periods. For example, in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, an uplink and downlink transmission period in a third set
of uplink and downlink transmission configuration parameters is Z, and the uplink and
downlink transmission periods in the three sets of uplink and downlink transmission
configuration parameters constitute a combined period X+Y+Z for transmission.
[00164] Referring to FIG. 5, a method of configuring uplink and downlink
transmission applied to a base station is further provided in an embodiment of the
present disclosure, including:
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[00165] Step 51: sending a number of an aligned radio frame, in the case that uplink
and downlink transmission configuration parameters configured by the base station
include one set of uplink and downlink transmission configuration parameters, where a
start position of the radio frame corresponding to the number is aligned with a start
position of an uplink and downlink transmission period.

[00166] Generally, the aligned radio frame sent by the base station is the first radio
frame of which the start position is aligned with the start position of the uplink and
downlink transmission period.

[00167] In the embodiment of the present disclosure, the base station directly
configures a number of a first radio frame of which a start position is aligned with the
start position of the uplink and downlink transmission period, and the UE may
determine, based on the number of the first radio frame, other radio frames of which
the start positions are aligned with start position of the uplink and downlink
transmission period, so the determination is simple. At the same time, due to the number
of the first radio frame is configured by the base station, different radio frame numbers
may be configured according to different requirements, therefore the configuration
method is flexible.

[00168] Referring to FIG. 6, a method of configuring uplink and downlink
transmission applied to a base station is further provided in an embodiment of the
present disclosure, including:

[00169] Step 61: sending a number of an aligned radio frame, in the case that uplink
and downlink transmission configuration parameters include two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission, where a start position of the radio
frame corresponding to the number is aligned with a start position of a predetermined
period in the combined period.
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[00170] Generally, the aligned radio frame sent by the base station is the first radio
frame aligned of which the start positon is aligned with the start position of the
predetermined period in the combined period.

[00171] In the embodiment of the present disclosure, the base station directly
configures a number of a first radio frame of which a start position is aligned with the
start position of the uplink and downlink transmission period, and the UE may
determine, based on the number of the first radio frame, other radio frames of which
the start positions are aligned with start position of the uplink and downlink
transmission period, so the determination is simple. At the same time, due to the number
of the first radio frame is configured by the base station, different radio frame numbers
may be configured according to different requirements, therefore the configuration
method is flexible. Based on the same inventive concept, referring to FIG. 7, a UE 70
is further provided in an embodiment of the present disclosure, including:

[00172] a processor 71, configured to determine a correspondence relationship
between a start position of uplink and downlink transmission period and a start position
of radio frame, based on uplink and downlink transmission configuration parameters
configured by a base station,

[00173] where the uplink and downlink transmission configuration parameters
include one set of uplink and downlink transmission configuration parameters or two
sets of uplink and downlink transmission configuration parameters, and each set of
uplink and downlink transmission configuration parameters includes an uplink and
downlink transmission period.

[00174] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00175] in the case that the uplink and downlink transmission configuration
parameters include one set of uplink and downlink transmission configuration
parameters, a length of a radio frame is capable of including K complete uplink and

downlink transmission periods,
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[00176] determine that a start position of a first uplink and downlink transmission
period of the K uplink and downlink transmission periods is aligned with a start position
of the radio frame, where K is a positive integer.

[00177] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00178] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission, and a length of a radio frame is capable of including 4
complete combined periods,

[00179] determine that a start position of a first combined period of the 4 combined
periods is aligned with a start position of the radio frame, where 4 is a positive integer.
[00180] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00181] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission,

[00182] determine that a number of a radio frame of which a start position is aligned
with a start position of a predetermined period in the combined period satisfies SFN
mod Nc=M, where SFN is the number of the radio frame, mod is a remainder function,
Nc is a ratio of Tc to a length of the radio frame, 7c is a least common multiple of the
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combined period and the length of the radio frame, and M is a positive integer ranging
from 0 to Nc-1.

[00183] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00184] in the case that the uplink and downlink transmission configuration
parameters include one set of uplink and downlink transmission configuration
parameters, a length of a radio frame is capable of including K complete uplink and
downlink transmission periods,

[00185] determine that a number of a radio frame of which a start position is aligned

with a start position of the uplink and downlink transmission period satisfies

(Nf’ Wl n, )mod N=0

slot

, where u is an index of a subcarrier interval, N is a

quantity of slots with reference to a subcarrier interval corresponding to ¢ in a downlink

frame, 11

Y7
transmission period, "/ is a slot number in the radio frame, = ser 1s a quantity of

slots with reference to a subcarrier interval corresponding to x in one radio frame, and

"'/ is a number of the radio frame, where K is a positive integer.

[00186] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00187] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission,

[00188] determine that a number of a radio frame of which a start position is aligned
with a start position of a first uplink and downlink transmission period X in the

NJ e n, +nt, )mOd (Nx+Ny)=0

slot

combined period satisfies ( , where u 1s an index
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of a subcarrier interval, Ny is a quantity of slots with reference to a subcarrier interval
corresponding to x in the uplink and downlink transmission period X, Ny is a quantity

of slots with reference to a subcarrier interval corresponding to x in the uplink and

Siame,pu

Y7
downlink transmission period Y, "%/ is a slot number in the radio frame, s 1S

a quantity of slots with reference to a subcarrier interval corresponding to x in one radio

frame, and "'/ is a number of the radio frame;
[00189] and/or
[00190] determine that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the

slot

. o NFwmest | i =
combined period satisfies ( EANY )mOd(NX +Ny ) =Ny .

[00191] In some embodiments of the present disclosure, the processor 71 is further
configured to: in the case that the uplink and downlink transmission configuration
parameters include one set of uplink and downlink transmission configuration
parameters, acquire a number of a predefined and aligned radio frame, where a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

[00192] In some embodiments of the present disclosure, the processor 71 is further
configured to:

[00193] in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission, acquire a number of a predefined and aligned radio frame,
where a start position of the radio frame corresponding to the number is aligned with a

start position of a predetermined period in the combined period.
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[00194] In some embodiments of the present disclosure, the UE further includes a
transceiver 70 configured to: in the case that the uplink and downlink transmission
configuration parameters include one set of uplink and downlink transmission
configuration parameters, receive a number of an aligned radio frame sent by the base
station, where a start position of the radio frame corresponding to the number is aligned
with a start position of the uplink and downlink transmission period.

[00195] In some embodiments of the present disclosure, the UE further includes a
transceiver 70 configured to: in the case that the uplink and downlink transmission
configuration parameters include two sets of uplink and downlink transmission
configuration parameters, an uplink and downlink transmission period in a first set of
uplink and downlink transmission configuration parameters is X, an uplink and
downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission, receive a number of an aligned radio frame sent
by the base station, where a start position of the radio frame corresponding to the
number is aligned with a start position of a predetermined period in the combined period.
[00196] Optionally, the predetermined period in the combined period is the uplink
and downlink transmission period corresponding to the first set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters, or the predetermined period in the combined
period is the uplink and downlink transmission period corresponding to the second set
of uplink and downlink transmission configuration parameters of the two sets of uplink
and downlink transmission configuration parameters.

[00197] In some embodiments of the present disclosure, the processor 71 is further
configured to: in the case that the uplink and downlink transmission configuration
parameters include two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
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parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission, determine that a start position of a first radio frame at a
time interval 7 is the same as a start position of a predetermined period in the combined
period.

[00198] In some embodiments of the present disclosure, the time interval T is
predefined, or the time interval 7 is configured by the base station, or the time interval
T is determined based on a period of a synchronization signal block.

[00199] The UE in the embodiment of the present disclosure may be a wireless UE
or a wired UE. A wireless UE may be a device that provides voice and/or other service
data connectivity to users, a handheld device with wireless connection function, or a
wireless modem connected to it. Other processing equipment. A wireless UE can
communicate with one or more core networks via a Radio Access Network (RAN). The
wireless UE can be a mobile UE, such as a mobile phone (or "cellular" phone) and a
mobile UE. Computers, for example, can be portable, pocket-sized, handheld,
computer-built or vehicle-mounted mobile devices, which exchange language and/or
data with the wireless access network. For example, Personal Communication Service
(PCS) phones, cordless phones, Session Initiation Protocol (SIP) phones, Wireless
Local Loop (WLL) stations, Personal Digital Assistant (PDA) and other equipment.
Wireless UE can also be called system, Subscriber Unit, Subscriber Station, Mobile
Station), Mobile, Remote Station, Remote Terminal, Access Terminal, User Terminal,
User Agent, User Device or User Equipment, which is not limited here.

[00200] Referring to FIG. 8, a base station 80 is further provided in an embodiment
of the present disclosure, including:

[00201] a transceiver 81 configured to send a number of an aligned radio frame, in
the case that uplink and downlink transmission configuration parameters configured by
the base station include one set of uplink and downlink transmission configuration
parameters, where a start position of the radio frame corresponding to the number is

aligned with a start position of an uplink and downlink transmission period.
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[00202] The base station 80 in the embodiment of the present disclosure directly
configures the number of the radio frame of which the start position is aligned with the
start position of the uplink and downlink transmission period, the determination method
is simple, and different radio frame numbers may be configured according to different
requirements, so the configuration method is flexible.

[00203] Referring to FIG. 9, a base station 90 is further provided in an embodiment
of the present disclosure, including:

[00204] a transceiver 91 configured to send a number of an aligned radio frame, in
the case that uplink and downlink transmission configuration parameters include two
sets of uplink and downlink transmission configuration parameters, an uplink and
downlink transmission period in a first set of uplink and downlink transmission
configuration parameters is X, an uplink and downlink transmission period in a second
set of uplink and downlink transmission configuration parameters is Y, and the uplink
and downlink transmission periods in the two sets of uplink and downlink transmission
configuration parameters constitute a combined period X+Y for transmission, where a
start position of the radio frame corresponding to the number is aligned with a start
position of a predetermined period in the combined period.

[00205] The base station 90 in the embodiment of the present disclosure directly
configures the number of the radio frame of which the start position is aligned with the
start position of the uplink and downlink transmission period, the determination method
is simple, and different radio frame numbers may be configured according to different
requirements, so the configuration method is flexible. The base station in the
embodiment of the present disclosure may be a base station (Base Transceiver Station,
BTS) in Global System of Mobile Communications (GSM) or Code Division Multiple
Access (CDMA), or it may be The base station (NodeB, NB) in Wideband Code
Division Multiple Access (WCDMA), can also be the Evolutional Node B (eNB or
eNodeB) in LTE, or a relay station or an access point, or base stations in the future 5G
network, etc., which are not limited here.

[00206] A UE is further provided in the present disclosure, including a memory, a
processor and a computer program stored in the memory and executable on the
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processor, where the processor executes the computer program to perform the method
of determining uplink and downlink transmission configuration hereinabove.

[00207] A base station is further provided in the present disclosure, including a
memory, a processor and a computer program stored in the memory and executable on
the processor, where the processor executes the computer program to perform the
method of configuring uplink and downlink transmission hereinabove.

[00208] A computer-readable storage medium is further provided in the present
disclosure, where a computer program is stored in the computer-readable storage
medium, and a processor executes the computer program to perform the method of
determining uplink and downlink transmission configuration hereinabove, or the
processor executes the computer program to perform the method of determining uplink
and downlink transmission configuration hereinabove.

[00209] A computer-readable storage medium is further provided in the present
disclosure, where a computer program is stored in the computer-readable storage
medium, and a processor executes the computer program to perform the method of
determining uplink and downlink transmission configuration hereinabove, or the
processor executes the computer program to perform the method of configuring uplink
and downlink transmission hereinabove.

[00210] The above-mentioned computer-readable media includes permanent and
non-permanent, removable and non-removable media, and information storage can be
realized by any method or technology. The information may be computer readable
instructions, data structures, modules of programs, or other data. Examples of computer
storage media include, but are not limited to, phase change memory (PRAM), static
random access memory (SRAM), dynamic random access memory (DRAM), other
types of random access memory (RAM), read-only memory (ROM), electrically
erasable programmable read-only memory (EEPROM), flash memory or other memory
technology, CD-ROM, digital versatile disc (DVD) or other optical storage, Magnetic
cassettes, magnetic tape magnetic disk storage or other magnetic storage devices or any
other non-transmission media can be used to store information that can be accessed by
computing devices.
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[00211] The above are some embodiment of the present disclosure. It should be noted
that for those of ordinary skill in the art, without departing from the principles of the
present disclosure, several improvements and retouches may be made. These
improvements and retouches should also be regarded as the scope of the present

disclosure.
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What is claimed is:

1. A method of determining uplink and downlink transmission configuration,
applied to a User Equipment (UE), comprising:

determining a correspondence relationship between a start position of uplink
and downlink transmission period and a start position of radio frame, based on uplink
and downlink transmission configuration parameters configured by a base station,

wherein the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters or two
sets of uplink and downlink transmission configuration parameters, and each set of
uplink and downlink transmission configuration parameters comprises an uplink and
downlink transmission period,

characterized in that,

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

acquiring a number of a predefined and aligned radio frame, wherein a start
position of the radio frame corresponding to the number is aligned with a start position
of a predetermined period in the combined period;

or

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
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transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a start position of a first radio frame at a time interval 7 is the
same as a start position of a predetermined period in the combined period;

wherein the time interval 7 is predefined, or the time interval 7 is determined
based on a period of a synchronization signal block.

2. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise one set of uplink and
downlink transmission configuration parameters, a length of a radio frame is capable
of including K complete uplink and downlink transmission periods, wherein K is a
positive integer;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a start position of a first uplink and downlink transmission
period of the K uplink and downlink transmission periods is aligned with a start position
of the radio frame.

3. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission, and a length of a radio frame is
capable of including 4 complete combined periods, wherein 4 is a positive integer;
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the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a start position of a first combined period of the 4 combined
periods is aligned with a start position of the radio frame.

4. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a number of a radio frame of which a start position is aligned
with a start position of a predetermined period in the combined period satisfies SFN
mod Nc=M, wherein SFN is the number of the radio frame, mod is a remainder function,
Nc is a ratio of Tc to a length of the radio frame, 7c is a least common multiple of the
combined period and the length of the radio frame, and M is a positive integer ranging
from 0 to Nc-1.

5. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise one set of uplink and
downlink transmission configuration parameters, a length of a radio frame is capable
of including K complete uplink and downlink transmission periods, wherein K is a
positive integer;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a number of a radio frame of which a start position is aligned

with a start position of the uplink and downlink transmission period satisfies
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(Nf’ Wl n, )mod N=0

slot

, wherein g is an index of a subcarrier interval, N is a
quantity of slots with reference to a subcarrier interval corresponding to ¢ in a downlink

. . nt. . . . N/ameu .
transmission period, ¢/ 1is a slot number in the radio frame, * swr is a quantity of

slots with reference to a subcarrier interval corresponding to x in one radio frame, and

"' is a number of the radio frame.

6. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

determining that a number of a radio frame of which a start position is aligned

with a start position of a first uplink and downlink transmission period X in the

meme,# . nf _|_n£f )mOd(NX +NY ):O

slot

combined period satisfies ( , wherein u 1s an
index of a subcarrier interval, Nx is a quantity of slots with reference to a subcarrier
interval corresponding to u in the uplink and downlink transmission period X, Ny is a
quantity of slots with reference to a subcarrier interval corresponding to x in the uplink

Y7 .
. . . n . . . Srame,u
and downlink transmission period ¥, %/ is a slot number in the radio frame, N

is a quantity of slots with reference to a subcarrier interval corresponding to y in one

radio frame, and "/ is a number of the radio frame;

and/or
determining that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the
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Srame,u o, u =
combined period satisfies (N Ty )mOd(NX +Ny ) =Ny .

7. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise one set of uplink and
downlink transmission configuration parameters, the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame comprises:

acquiring a number of a predefined and aligned radio frame, wherein a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

8. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise one set of uplink and
downlink transmission configuration parameters, the determining the correspondence
relationship between the start position of uplink and downlink transmission period and
the start position of radio frame comprises:

receiving a number of an aligned radio frame sent by the base station, wherein
a start position of the radio frame corresponding to the number is aligned with a start
position of the uplink and downlink transmission period.

9. The method according to claim 1, wherein in the case that the uplink and
downlink transmission configuration parameters comprise two sets of uplink and
downlink transmission configuration parameters, an uplink and downlink transmission
period in a first set of uplink and downlink transmission configuration parameters is X,
an uplink and downlink transmission period in a second set of uplink and downlink
transmission configuration parameters is Y, and the uplink and downlink transmission
periods in the two sets of uplink and downlink transmission configuration parameters
constitute a combined period X+Y for transmission,;

the determining the correspondence relationship between the start position of
uplink and downlink transmission period and the start position of radio frame comprises:

receiving a number of an aligned radio frame sent by the base station, wherein

a start position of the radio frame corresponding to the number is aligned with a start
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position of a predetermined period in the combined period;

wherein the predetermined period in the combined period is the uplink and
downlink transmission period corresponding to the first set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters, or the predetermined period in the combined
period is the uplink and downlink transmission period corresponding to the second set
of uplink and downlink transmission configuration parameters of the two sets of uplink
and downlink transmission configuration parameters.

10. A method of configuring uplink and downlink transmission, applied to a base
station, characterized by comprising:

sending a number of an aligned radio frame, in the case that uplink and downlink
transmission configuration parameters comprise two sets of uplink and downlink
transmission configuration parameters, an uplink and downlink transmission period in
a first set of uplink and downlink transmission configuration parameters is X, an uplink
and downlink transmission period in a second set of uplink and downlink transmission
configuration parameters is Y, and the uplink and downlink transmission periods in the
two sets of uplink and downlink transmission configuration parameters constitute a
combined period X+Y for transmission, wherein a start position of the radio frame
corresponding to the number is aligned with a start position of a predetermined period
in the combined period.

11. A User Equipment (UE), comprising:

a processor, configured to determine a correspondence relationship between a
start position of uplink and downlink transmission period and a start position of radio
frame, based on uplink and downlink transmission configuration parameters configured
by a base station,

wherein the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters or two
sets of uplink and downlink transmission configuration parameters, and each set of
uplink and downlink transmission configuration parameters comprises an uplink and
downlink transmission period;
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characterized in that the processor is further configured to:

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission,

acquire a number of a predefined and aligned radio frame, wherein a start
position of the radio frame corresponding to the number is aligned with a start position
of a predetermined period in the combined period;

or

the processor is further configured to:

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission,

determine that a start position of a first radio frame at a time interval 7 is the
same as a start position of a predetermined period in the combined period;

wherein the time interval 7 is predefined, or the time interval 7 is determined
based on a period of a synchronization signal block.

12. The UE according to claim 11, wherein the processor is further configured
to:

in the case that the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters, a
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length of a radio frame is capable of including K complete uplink and downlink
transmission periods,

determine that a start position of a first uplink and downlink transmission period
of the K uplink and downlink transmission periods is aligned with a start position of the
radio frame, wherein K is a positive integer.

13. The UE according to claim 11, wherein the processor is further configured
to:

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission, and a length of a radio frame is capable of including 4 complete combined
periods,

determine that a start position of a first combined period of the 4 combined
periods is aligned with a start position of the radio frame, wherein 4 is a positive integer.

14. The UE according to claim 11, wherein the processor is further configured
to:

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission,

determine that a number of a radio frame of which a start position is aligned
with a start position of a predetermined period in the combined period satisfies SFN
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mod Nc=M, wherein SFN is the number of the radio frame, mod is a remainder function,
Nc is a ratio of 7c to a length of the radio frame, 7c is a least common multiple of the
combined period and the length of the radio frame, and M is a positive integer ranging
from 0 to Nc-1.

15. The UE according to claim 11, wherein the processor is further configured
to:

in the case that the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters, a
length of a radio frame is capable of including K complete uplink and downlink
transmission periods,

determine that a number of a radio frame of which a start position is aligned
with a start position of the uplink and downlink transmission period satisfies

(Nf’ Wl n, )mod N=0

slot

, wherein u is an index of a subcarrier interval, N is a

quantity of slots with reference to a subcarrier interval corresponding to ¢ in a downlink

u .
. . n . . . Srame,pr .
transmission period, -/ 1is a slot number in the radio frame, N is a quantity of

slots with reference to a subcarrier interval corresponding to x in one radio frame, and

"' is a number of the radio frame, wherein X is a positive integer.

16. The UE according to claim 11, wherein the processor is further configured
to:

in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink
transmission configuration parameters is X, an uplink and downlink transmission period
in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission,

determine that a number of a radio frame of which a start position is aligned
with a start position of a first uplink and downlink transmission period X in the

49



slot

NJoet ., +n ) mod( Ny +Ny )=0 o
sy (N +Ny) , wherein u is an

combined period satisfies (
index of a subcarrier interval, Ny is a quantity of slots with reference to a subcarrier
interval corresponding to x in the uplink and downlink transmission period X, Ny is a

quantity of slots with reference to a subcarrier interval corresponding to x in the uplink

. . . nt. . . . N/rame:u
and downlink transmission period ¥, "/ is a slot number in the radio frame, s

is a quantity of slots with reference to a subcarrier interval corresponding to x in one

radio frame, and "/ is a number of the radio frame;
and/or
determine that a number of a radio frame of which a start position is aligned

with a start position of a second uplink and downlink transmission period Y in the

-frame, p M —
N/t ., +nf, Jmod(Ny + N )=Ny

combined period satisfies (

17. The UE according to claim 11, wherein the processor is further configured
to: in the case that the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters,

acquire a number of a predefined and aligned radio frame, wherein a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

18. The UE according to claim 11, further comprising a transceiver configured
to: in the case that the uplink and downlink transmission configuration parameters
comprise one set of uplink and downlink transmission configuration parameters,
receive a number of an aligned radio frame sent by the base station, wherein a start
position of the radio frame corresponding to the number is aligned with a start position
of the uplink and downlink transmission period.

19. The UE according to claim 11, further comprising a transceiver configured
to: in the case that the uplink and downlink transmission configuration parameters
comprise two sets of uplink and downlink transmission configuration parameters, an
uplink and downlink transmission period in a first set of uplink and downlink

transmission configuration parameters is X, an uplink and downlink transmission period
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in a second set of uplink and downlink transmission configuration parameters is Y, and
the uplink and downlink transmission periods in the two sets of uplink and downlink
transmission configuration parameters constitute a combined period X+Y for
transmission, receive a number of an aligned radio frame sent by the base station,
wherein a start position of the radio frame corresponding to the number is aligned with
a start position of a predetermined period in the combined period;

wherein the predetermined period in the combined period is the uplink and
downlink transmission period corresponding to the first set of uplink and downlink
transmission configuration parameters of the two sets of uplink and downlink
transmission configuration parameters, or the predetermined period in the combined
period is the uplink and downlink transmission period corresponding to the second set
of uplink and downlink transmission configuration parameters of the two sets of uplink
and downlink transmission configuration parameters.

20. A base station, comprising a transceiver configured to send a number of an
aligned radio frame, in the case that uplink and downlink transmission configuration
parameters comprise two sets of uplink and downlink transmission configuration
parameters, an uplink and downlink transmission period in a first set of uplink and
downlink transmission configuration parameters is X, an uplink and downlink
transmission period in a second set of uplink and downlink transmission configuration
parameters is Y, and the uplink and downlink transmission periods in the two sets of
uplink and downlink transmission configuration parameters constitute a combined
period X+Y for transmission, wherein a start position of the radio frame corresponding
to the number is aligned with a start position of a predetermined period in the combined

period.
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