POWER CONTROL METHOD AND DEVICE, TERMINAL, AND STORAGE
MEDIUM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to Chinese Patent Application No.
201810854475.5, filed on July 30, 2018, the disclosure of which is hereby incorporated by

reference in its entirety.

TECHNICAL FIELD
[0002] The embodiments of the present disclosure generally relate to, but are not
limited to, power control technologies, and more particularly, to a method and device for

power control, a terminal, and a storage medium.

BACKGROUND

[0003] According to a closed-loop accumulative power control method in the related
art, a reference point is a previous physical uplink shared channel (PUSCH) transmission
occasion (i.e., transmission period) of the present PUSCH transmission occasion, and a power
adjustment value is a delta carried in a transmission power control (TPC) command. From a
perspective of a base station, when the base station transmits an uplink (UL) grant for an
enhanced mobile broadband (eMBB), the base station takes a PUSCH transmission period
(i-1), i.e. the last uplink slot of the first 2.5ms periodicity as the reference point, and takes
deltal as an accumulated power value. That is, the base station expects a transmission power
of the eMBB to be P(i-1)+deltal. While, from a perspective of a user equipment (UE), when
transmitting the ultra-reliable and low latency communication (URLLC) data, the reference
point is the PUSCH transmission occasion (i-1), and a TPC adjustment value carried in an UL
grant for scheduling URLLC service is delta2, and thus the transmission power of URLLC is
P(i-1)+delta2. When the UE transmits eMBB data, the reference point changes to the URLLC
transmission occasion, namely the fourth slot within the second periodicity, a TPC adjustment
value carried in an UL grant for scheduling eMBB service is deltal, and therefore the

transmission power of the eMBB is P(i-1)+delta2+deltal, which is different from the



transmission power expected by the base station at the time of scheduling the eMBB service.
In this way, the power control error occurs, which will lead to demodulation failure or
interference increase. In brief, there is a problem in the related art that the closed-loop
cumulative power control error occurs due to the inconsistency between the scheduling order

and the transmission order.

SUMMARY

[0004] In view of the above, the embodiments of the present disclosure provide a
method and device for power control, a terminal, and a storage medium, which can solve at
least one problem existing in the related art.

[0005] The technical solutions of the embodiments of the present disclosure are
implemented as follows.

[0006] An embodiment of the present disclosure provides a method for power control,
which includes that:

[0007] a reference point corresponding to a closed-loop power control parameter of a
physical uplink shared channel (PUSCH) transmission occasion i is determined,;

[0008] a power adjustment value corresponding to the closed-loop power control
parameter of the PUSCH transmission occasion i determined;

[0009] the closed-loop power control parameter of the PUSCH transmission occasion
i is determined according to the reference point and the power adjustment value; and

[0010] a transmission power of uplink data to be transmitted within the PUSCH
transmission occasion i is determined according to the closed-loop power control parameter
of the PUSCH transmission occasion i.

[0011] An embodiment of the present disclosure further provides a device for power
control, which includes a first determination unit, a second determination unit, a third
determination unit, and a fourth determination unit.

[0012] The first determination unit is configured to determine a reference point
corresponding to a closed-loop power control parameter of a PUSCH transmission occasion i.
[0013] The second determination unit is configured to determine a power adjustment

value corresponding to the closed-loop power control parameter of the PUSCH transmission



occasion i.

[0014] The third determination unit is configured to determine, according to the
reference point and the power adjustment value, the closed-loop power control parameter of
the PUSCH transmission occasion i.

[0015] The fourth determination unit is configured to determine, according to the
closed-loop power control parameter of the PUSCH transmission occasion i, a transmission
power of uplink data to be transmitted within the PUSCH transmission occasion i.

[0016] An embodiment of the present disclosure further provides a terminal, which
includes a processor and a memory storing computer instructions executable by the processor.
The processor is configured to, when executing the computer instructions, perform the above
method for power control.

[0017] An embodiment of the present disclosure further provides a computer-readable
storage medium having stored therein computer instructions that, when executed by a
processor, cause the processor to perform the above method for power control.

[0018] According to the method and device for power control, the terminal, and the
storage medium provided in the embodiments of the present disclosure, a reference point
corresponding to a closed-loop power control parameter of a physical uplink shared channel
(PUSCH) transmission occasion i is determined; a power adjustment value corresponding to
the closed-loop power control parameter of the PUSCH transmission occasion i is determined;
the closed-loop power control parameter of the PUSCH transmission occasion i is determined
according to the reference point and the power adjustment value; a transmission power of
uplink data to be transmitted within the PUSCH transmission occasion i is determined
according to the closed-loop power control parameter of the PUSCH transmission occasion i.
Thus, the problem of error in the closed-loop cumulative power control due to the

inconsistency between scheduling order and transmission order can be solved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIG. 1A is a schematic diagram of a multiplexing scenario of URLLC and
eMBB in the related art.

[0020] FIG. 1B is a flowchart of a method for power control according to an



embodiment of the present disclosure.

[0021] FIG. 2 is a flowchart of a method for power control according to an
embodiment of the present disclosure.

[0022] FIG. 3 is a first schematic diagram of a multiplexing scenario of URLLC and
eMBB according to an embodiment of the present disclosure.

[0023] FIG. 4 is a second schematic diagram of a multiplexing scenario of URLLC
and eMBB according to an embodiment of the present disclosure.

[0024] FIG. 5 is a third schematic diagram of a multiplexing scenario of URLLC and
eMBB according to an embodiment of the present disclosure.

[0025] FIG. 6 is a schematic structure diagram of a device for power control
according to an embodiment of the present disclosure.

[0026] FIG. 7 is a schematic diagram of hardware entities of a terminal according to

an embodiment of the present disclosure.

DETAILED DESCRIPTION
[0027] The PUSCH power control method in related art, such as in TS38.213, is

shown by the following formula (1):
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[0028] Where, in formula (1), Fownxr.e @) represents the maximum transmission
power of the PUSCH transmission slot i when the UE is on the carrier f of cell c.

[0029] Porusennse (1) gpg ®rel) gre open-loop power control parameters,
Popusci. e (J) represents a sum of a common power level of all UEs in the cell
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represents a compensation portion for the open-loop path loss; represents the

path loss.



[0030] For grant-free transmission, Fo_ve_ruscn.r..(J) and %) configure a set
of {P0-alpha set} for UE-specific RRC signaling, and then a set of parameters are selected
from {PO-alpha set} using the RRC parameter pOalphasetindex, and the selected set of

parameters are determined as the open-loop power control parameter.

[0031] For grant-based transmission, Fo_ve_ruscn (D) and %)) configure a set
of {PO-alpha set} for the UE-specific RRC signaling. Then a set of parameters are selected
from {PO-alpha set} based on the SRI filed, and the selected set of the parameters are
determined as the open-loop power control parameter; or, the first configured set of

parameters are used by default. It should be noted that alpha in {PO-alpha set} denotes

%.1<()) in formula (1) and PO denotes Forusc 0,51 i formula (1).
[0032] Arrp.e @) and Jog. @) are closed-loop power control parameters:
Ay pe(D)

represents power offsets corresponding to different modulation and coding

fp G

schemes, and represents an adjustment value in case of TPC commands. For the

convenience of description, delta, deltal, delta2, and the like will be used to present

Arrnge (D) in formula (1) in the following embodiments.

[0033] Where e (D= fop e G=1D+ Spuscn sy (0= KevsensD - pepregents a closed-loop

power adjustment value for the PUSCH transmission slot i when the cumulative power

control is enabled, the value of Orwsci. v 0= Keuse-D - ig shown in the following Table 1.

[0034] Foge 1) = Owvscu g (0= Kvscu »D represents a closed-loop power adjustment

value for the PUSCH transmission slot i when the cumulative power control is not enabled,

and the value of Orusero.rc (0= Kescn D) g shown in the following Table 1:

Table 1
TPC  Command | Accumulated Swsenvre or | Absolute Sescnre  or
Field Osgs.ofe [dB] Ssxsn s e [dB]
0 -1 -4




2 1 1
3 3 4
[0035] In the multiplexing scenario of intra-UE uplink URLLC and eMBB, there will

be a situation that the eMBB service arrives first but will be transmitted last, while the
URLLC service arrives last but will be transmitted first. As illustrated in FIG. 1A, the
subcarrier spacing is 30 kHz, the uplink-downlink switching periodicity is 2.5ms, and the
frame structure configuration is DDDUU, that is, the first three Ds are downlink slots, and the
last two Us are uplink slots. In the second 2.5ms periodicity, the base station transmits, within
the second slot, the UL grant for scheduling the eMBB data to be transmitted within the fifth
slot. Then the URLLC service arrives, and the delay requirement is stricter. Therefore, the
base station transmits, within the third slot, the UL grant for scheduling the URLLC service,
and schedules the URLLC data to be transmitted within the fourth slot.

[0036] According to the closed-loop accumulative power control method in the
related art, the reference point is the previous PUSCH transmission occasion of the present
PUSCH transmission occasion, and the power adjustment value is the delta carried in the
TPC command. From the perspective of the base station, when the base station transmits the
UL grant for the eMBB, the reference point is the PUSCH transmission occasion (i-1), i.e. the
last uplink slot of the first 2.5ms periodicity, and the accumulated power value is deltal.
Therefore, the base station expects the transmission power of eMBB to be P(i-1)+deltal.
While, from the perspective of the UE, when transmitting the URLLC data, the reference
point is PUSCH transmission occasion (i-1), and the TPC adjustment value carried in the UL
grant for scheduling URLLC service is delta2, and thus the transmission power of URLLC is
P(i-1)+delta2. When the UE transmits eMBB data, the reference point changes to the URLLC
transmission occasion, namely the fourth slot within the second periodicity, the TPC
adjustment value carried in the UL grant for scheduling eMBB service is deltal, and therefore

the transmission power of the eMBB is P(i-1)+delta2+deltal, which is different from the



transmission power expected by the base station at the time of scheduling eMBB service. And
the power control error occurs, which leads to demodulation failure or interference increase.
[0037] Based on the above considerations, an embodiment of the present disclosure
provides a method for power control, which can realize appropriate power adjustment when
the scheduling order and the transmission order are inconsistent.

[0038] The technical solution of the present disclosure is further described below in
detail with reference to the accompanying drawings and embodiments.

[0039] An embodiment provides a method for power control, which is applied to the
terminal. The functions implemented by the method can be implemented by calling program
code by the processor in the terminal. Of course, the program code can be stored in the
computer storage medium. It can be seen that the terminal comprises at least a processor and
a storage medium.

[0040] FIG. 1B is a flowchart of the method for power control according to an
embodiment of the present disclosure. As illustrated in FIG. 1B, the method includes the
following operations.

[0041] In S101, a reference point corresponding to a closed-loop power control
parameter of a physical uplink shared channel (PUSCH) transmission occasion i is
determined.

[0042] Here, the PUSCH transmission occasion may also be referred to as a PUSCH

transmission period. The reference point is a certain PUSCH transmission period, and the

fp D)

closed-loop power control parameter can be understood as in the above formula.
[0043] In S102, a power adjustment value corresponding to the closed-loop power
control parameter of the PUSCH transmission occasion i is determined.

[0044] Here, the adjustment value, i.e., delta, is carried in the UL grant, and the UL
grant is a type of physical layer control information. The adjustment value is sometimes not
just the delta carried by one UL grant, but may be the sum of the deltas carried in several UL
grants.

[0045] In S103, the closed-loop power control parameter of the PUSCH transmission

occasion i is determined according to the reference point and the power adjustment value.



[0046] In S104, a transmission power of uplink data to be transmitted within the
PUSCH transmission occasion i is determined according to the closed-loop power control

parameter of the PUSCH transmission occasion i.

Fopeli)

[0047] In the embodiment, the closed-loop power control parameter
determined according to both the reference point and the adjustment value, and then the
transmission power is determined according to the closed-loop power control parameter. It
should be noted that the transmission power within a certain PUSCH transmission period
may be determined by the solution in the above-mentioned related technology, the solution in
the related technology includes more than one open-loop power control parameter and more

than one closed-loop power control parameter, and the method for determining one of the

fb,f,(-(i’l)

closed-loop power control parameters is discussed herein.

[0048] An embodiment provides a method for power control, which is applied to the
terminal. The functions implemented by the method can be implemented by calling program
code by the processor in the terminal. Of course, the program code can be stored in the
computer storage medium. It can be seen that the terminal comprises at least a processor and
a storage medium.

[0049] FIG. 2 is a flowchart of a method for power control according to an
embodiment of the present disclosure. As illustrated in FIG. 2, the method may include the
following operations.

[0050] In S201, when a cumulative power control mode is enabled, a PUSCH
transmission occasion (i-r) is determined as the reference point according to following two
conditions.

[0051] 1) Transmission of physical layer downlink control information for scheduling

the PUSCH transmission occasion (i-r) is no later than that of physical layer downlink control

information for scheduling the PUSCH transmission occasion i.

[0052] 2) r takes a minimum positive integer which satisfies the condition 1).
[0053] The physical layer downlink control information herein may be a UL grant.
[0054] Here, an implementation of S101 “determining a reference point

corresponding to a closed-loop power control parameter of a physical uplink shared channel



(PUSCH) transmission occasion i” is provided.
[0055] Here, the physical uplink shared channel transmission occasion is also referred

to as a PUSCH transmission period. The reference point is a certain PUSCH transmission

period, and the closed-loop power control parameter can be understood as Jog. @) in the
above formula.
[0056] In S202: a power adjustment value corresponding to a closed-loop power

control parameter of the PUSCH transmission occasion i is determined according to the
reference point.

[0057] Here, the adjustment value, i.e., delta, is carried in the UL grant, and the UL
grant is a type of physical layer control information. The adjustment value is sometimes not
just the delta carried by one UL grant, but may be the sum of the deltas carried in several UL
grants. In this embodiment, if the cumulative power control mode is enabled, the power
adjustment value corresponding to the closed-loop power control parameter of the PUSCH
transmission occasion i is determined according to the reference point.

[0058] In S203: the closed-loop power control parameter of the PUSCH transmission
occasion i is determined according to the reference point and the power adjustment value.
[0059] In S204, a transmission power of uplink data to be transmitted within the
PUSCH transmission occasion i is determined according to the closed-loop power control
parameter of the PUSCH transmission occasion i.

[0060] An embodiment provides a method for power control, which is applied to the
terminal. The functions implemented by the method can be implemented by calling program
code by the processor in the terminal. Of course, the program code can be stored in the
computer storage medium. It can be seen that the terminal comprises at least a processor and
a storage medium. The method may include the following operations.

[0061] In S301: when a cumulative power control mode is enabled, a PUSCH
transmission occasion (i-r) is determined as the reference point according to following two
conditions.

[0062] 1) Transmission of physical layer downlink control information for scheduling

the PUSCH transmission occasion (i-r) is no later than that of physical layer downlink control



information for scheduling the PUSCH transmission occasion i.

[0063] 2) r takes a minimum positive integer which satisfies the condition 1).
[0064] Here, the physical layer downlink control information may be a UL grant.
[0065] Here, an implementation of S101 “determining a reference point

corresponding to a closed-loop power control parameter of a physical uplink shared channel
(PUSCH) transmission occasion i’ is provided.
[0066] Here, the physical uplink shared channel transmission occasion is PUSCH

transmission period, the reference point is a certain PUSCH transmission period, and the

Jop o@D

closed-loop power control parameter can be understood as in the above formula.
[0067] In S302: all physical layer downlink control information between physical
layer downlink control information for scheduling the PUSCH transmission occasion (i-r)
and physical layer downlink control information for scheduling the transmission occasion i
are determined as a first physical layer downlink control information set.

[0068] In S303: the physical layer downlink control information for scheduling the
PUSCH transmission occasion (i-r) is removed from the first physical layer downlink control
information set, to obtain a second physical layer downlink control information set.

[0069] In S304: power adjustment values indicated by TPC commands included in all
physical layer downlink control information in the second physical layer downlink control
information set are accumulated, to obtain a first accumulated sum.

[0070] In S305: the first accumulated sum is determined as the power adjustment
value corresponding to the closed-loop power control parameter of the PUSCH transmission
occasion i.

[0071] Here, operations in S302 to S305 provide an implementation of S202
“determining, according to the reference point, the power adjustment value corresponding to
the closed-loop power control parameter of the PUSCH transmission occasion i”. The
adjustment value, i.e., delta, is carried in the UL grant, and the UL grant is a type of physical
layer control information. The adjustment value is sometimes not just the delta carried in one
UL grant, but may be the sum of the deltas carried in several UL grants. In this embodiment,

if the cumulative power control mode is enabled, the power adjustment value corresponding

10



to the closed-loop power control parameter of the PUSCH transmission occasion i is
determined according to the reference point.

[0072] In S306: the closed-loop power control parameter of the PUSCH transmission
occasion i is determined according to the reference point and the power adjustment value.
[0073] In S307: the transmission power of uplink data to be transmitted within the
PUSCH transmission occasion i is determined according to the closed-loop power control
parameter of the PUSCH transmission occasion i.

[0074] An embodiment provides a method for power control, which is applied to the
terminal. The functions implemented by the method can be implemented by calling program
code by the processor in the terminal. Of course, the program code can be stored in the
computer storage medium. It can be seen that the terminal comprises at least a processor and
a storage medium.

[0075] In the embodiment, the method is described by taking the case of r=1 as an
example. The method may include the following operations.

[0076] In S401: when a cumulative power control mode is enabled, the PUSCH
transmission occasion (i-1) is determined as the reference point.

[0077] Here, the physical layer downlink control information may be a UL grant.
[0078] Here, an implementation of S101 “determining a reference point
corresponding to a closed-loop power control parameter of a physical uplink shared channel
(PUSCH) transmission occasion i’ is provided.

[0079] Here, the physical uplink shared channel transmission occasion is PUSCH

transmission period, the reference point is a certain PUSCH transmission period, and the

Jop e D)

closed-loop power control parameter can be understood as in the above formula.
[0080] In S402: power adjustment values indicated by TPC commands included in all
physical layer downlink control information between the PUSCH transmission occasion (i-1)
and the PUSCH transmission occasion 1 are accumulated, to obtain a second accumulated
sum.

[0081] In S403: the second accumulated sum is determined as the power adjustment

value corresponding to the closed-loop power control parameter of the PUSCH transmission

11



occasion 1.

[0082] Here, operations in S402 and S403 provide an implementation of S202 when
r=1.
[0083] Here, the adjustment value, i.e., delta, is carried in the UL grant, and the UL

grant is a type of physical layer control information. The adjustment value is sometimes not
just the delta carried in one UL grant, but may be the sum of the deltas carried in several UL
grants. In this embodiment, if the cumulative power control mode is enabled, the power
adjustment value corresponding to the closed-loop power control parameter of the PUSCH
transmission occasion i is determined according to the reference point.

[0084] In S404: the closed-loop power control parameter of the PUSCH transmission
occasion i is determined according to the reference point and the power adjustment value.
[0085] In S405: the transmission power of uplink data to be transmitted within the
PUSCH transmission occasion i is determined according to the closed-loop power control
parameter of the PUSCH transmission occasion i.

[0086] The difference between the previous embodiment (the embodiment shown in
S301 to S307, hereinafter referred to as a first embodiment) and the present embodiment (the
embodiment shown in S401 to S405, hereinafter referred to as a third embodiment) is that the
first embodiment relates to a sum of deltas included in UL grants between two points (the
reference point and the PUSCH transmission occasion i), the two points being actually the
UL grant corresponding to the PUSCH transmission occasion (i-r) and the UL grant
corresponding to the PUSCH transmission occasion i, respectively; while, although the third
embodiment also relates to a sum of deltas included in the UL grantd between two points, the
two points are PUSCH transmission occasion (i-1) and PUSCH transmission occasion i
respectively. The PUSCH transmission occasion corresponds to one PUSCH (data)
transmission opportunity, and the UL grant corresponds to one PDCCH transmission
opportunity. That is, both the PUSCH transmission occasion and the UL grant correspond to
transmission opportunities, where one is the PUSCH transmission occasion and the other is
the PDCCH transmission occasion.

[0087] An embodiment provides a method for power control, which is applied to the

terminal. The functions implemented by the method can be implemented by calling program
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code by the processor in the terminal. Of course, the program code can be stored in the
computer storage medium. It can be seen that the terminal comprises at least a processor and
a storage medium. The method may include the following operations.

[0088] In S501: higher layer signaling is received from a base station, the higher layer
signaling including multiple open-loop power control parameter sets.

[0089] In S502: one open-loop power control parameter set is selected from the
multiple open-loop power control parameters sets according to selection information of an
open-loop power control parameter.

[0090] In S503: a reference point corresponding to a closed-loop power control
parameter of the PUSCH transmission occasion i is determined.

[0091] Here, the physical uplink shared channel transmission occasion is PUSCH

transmission period, the reference point is a certain PUSCH transmission period, and the

fy i)

closed-loop power control parameter can be understood as in the above formula.
[0092] In S504: a power adjustment value corresponding to the closed-loop power
control parameter of the PUSCH transmission occasion i is determined.

[0093] Here, the adjustment value, i.e., delta, is carried in the UL grant, and the UL
grant is a type of physical layer control information. The adjustment value is sometimes not
just the delta carried in one UL grant, but may be the sum of the deltas carried in several UL
grants.

[0094] In S505: the closed-loop power control parameter of the PUSCH transmission
occasion i is determined according to according to the reference point and the power
adjustment value.

[0095] In S506: the transmission power of uplink data to be transmitted within the
PUSCH transmission occasion i is determined according to the closed-loop power control
parameter of the PUSCH transmission occasion i and the selected open-loop power control
parameter set.

[0096] Here, operations in S506 provide an implementation of S104.

[0097] In the embodiment, the base station configures a plurality of sets of open-loop

power control parameter {PO-alpha} for the terminal through higher layer signaling (also
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referred to as higher layer configuration information), and a different open-loop power
control parameter set {PO-alpha} has a mapping with at least one piece of the selection
information of the open-loop power control parameter. The selection information of the
open-loop power control parameter comprises one of: a different logical channel group, a
radio network temporary identifier (RNTI) group for scrambling physical layer downlink
control information for scheduling data to be transmitted, or first indication information in
physical layer downlink control information for scheduling data to be transmitted.

[0098] The terminal receives the higher layer signaling from the base station, and
select the corresponding open-loop power control parameter according to the logical channel
group corresponding to the data to be transmitted, or according to the RNTI for scrambling
physical layer downlink control information for scheduling data to be transmitted, or
according to the first indication information in physical layer downlink control information
for scheduling data to be transmitted.

[0099] In other embodiments, the selection information of the open-loop power
control parameter comprises one of:

[00100] a logical channel group, a RNTI group for scrambling physical layer downlink
control information for scheduling data to be transmitted, or the first indication information in
physical layer downlink control information for scheduling data to be transmitted.

[00101] One open-loop power control parameter set has a mapping with at least one
piece of the selection information of the open-loop power control parameter.

[00102] In other embodiments, when the cumulative power control mode is enabled,
the operation of determining the reference point corresponding to the closed-loop power
control parameter of the PUSCH transmission occasion i may include the following
operations.

[00103] The PUSCH transmission occasion (i-r) is determined as the reference point
according to following two conditions:

[00104] 1) the PUSCH transmission occasion (i-r) is determined according to one of
following conditions.

[00105] i) an open-loop power control parameter set selected for the PUSCH

transmission occasion (i-r) and an open-loop power control parameter set selected for the
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PUSCH transmission occasion i are the same.

[00106] ii) data transmitted within the PUSCH transmission occasion (i-r) and data
transmitted within the PUSCH transmission occasion i belong to a same service type group or
a same logical channel group.

[00107] iii) a RNTI for scrambling physical layer downlink control information for
scheduling the PUSCH transmission occasion (i-r) and a RNTI for scrambling physical layer
downlink control information for scheduling the PUSCH transmission occasion i belong to a
same RNTTI group; or

[00108] iv) first indication information included in physical layer downlink control
information for scheduling the PUSCH transmission occasion (i-r) and first indication
information included in physical layer downlink control information for scheduling the
PUSCH transmission occasion i are the same.

[00109] 2) r takes a minimum positive integer which satisfies the condition 1).

[00110] In other embodiments, when the cumulative power control mode is enabled,
the operation of determining the power adjustment value corresponding to the closed-loop
power control parameter of the PUSCH transmission occasion i may include the following
operations.

[00111] The power adjustment value indicated by the TPC command included in
physical layer downlink control information of the PUSCH transmission occasion i is
determined as the power adjustment value corresponding to the closed-loop power control

parameter of the PUSCH transmission occasion i.

oy li=r,D)

[00112] In the embodiment, the reference point is , which is required to
satisfy two conditions: 1) the open-loop power control parameter selected for the PUSCH
transmission period (i-r) and the open-loop power control parameter selected for the PUSCH
transmission period i are the same; or the data transmitted within the PUSCH transmission
period (i-r) and data transmitted within the PUSCH transmission period i belong to the same
service type group or the same logical channel group; or the RNTI for scrambling physical

layer downlink control information for scheduling the PUSCH transmission period (i-r) and

the RNTI for scrambling physical layer downlink control information for scheduling the
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PUSCH transmission period i belong to a same RNTI group; or the first indication
information included in physical layer downlink control information for scheduling the
PUSCH transmission period (i-r) and first indication information included in physical layer
downlink control information for scheduling the PUSCH transmission period i are the same.

2) r takes a minimum positive integer which satisfies the condition 1).

[00113] In the embodiment, the adjustment value is 5PUSCH*”*f = Kousens ) , 1.e., the
delta indicated by the TPC command included in the UL grant corresponding to the PUSCH
transmission period i.

[00114] A power control method is provided to perform suitable power adjustment for
the error in the closed-loop cumulative power control caused by the inconsistency between
the scheduling order and the transmission order.

[00115] First solution

[00116] The terminal receives a TPC command from the base station, and determines

the transmission power of uplink data to be transmitted within the PUSCH transmission

occasion i. Specifically, when the cumulative power control mode is enabled, Jog.eBD) in
formula (1) can be determined by the formula (2), that is, formula (2) is substituted into

formula (1):

PCMAX. fie (@,

Bouscrp, e (i J:q,4>1) = min . . | | |
o ! Po_pusciip. e (/) +10log;o (2 - Migic;{( D+ ;. (D) PL, ; (qy)+ Arpy e D+ [ (D)

(1
fbsf’c @,0)= fb,f,c (i—r.D)+ Z 6PUSCH,b,f,c (s = Kpyscu» D)
ULgrant;_, <s—Kpygcy <ULgrant; (2)
S AP (R N )] L . .
[00117] The reference point is 7o/« , which is required to satisfy two

conditions: 1) transmission of a UL grant for scheduling the PUSCH transmission occasion
(i-r) is no later than that of a UL grant for scheduling the PUSCH transmission occasion i; 2)

r takes a minimum positive integer which satisfies the condition 1).

Z 5PUSCH,b,f,c (s = Kpyscns1)
[00118] The adjustment value is Y287 i-r<sKpuscu <ULgrant; ,1.e.,

the sum of all deltas between the UL grant (not included) corresponding to the PUSCH
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transmission occasion (i-r) and the UL grant (included) corresponding to the PUSCH
transmission occasion i.

[00119] First example

[00120] In the frame structure as illustrated in FIG. 3, an uplink multiplexing scenario
of intra-UE URLLC and eMBB is provided. There are three PUSCH transmission occasions:
PUSCH transmission occasion (i-1), PUSCH transmission occasion i (corresponding to the

URLLC transmission occasion) and PUSCH transmission occasion (i+1) (corresponding to

the eMBB transmission occasion). If Jrg o@D and JrgFLY

are determined according
to the first solution:

[00121] For the URLLC data (transmitted within the fourth slot of the second

/ b.fe (l_l’l). Deltal and delta2 are included

periodicity), r=1, that is, the reference point is
between the UL grant (not included) corresponding to the PUSCH transmission occasion (i-1)

and the UL grant (included) corresponding to the PUSCH transmission occasion i, that is, the

adjustment value is deltal+delta2, then the Jog e GD) of the URLLC is determined by

Joor o@D | ettal +delta2.

[00122] For the eMBB data (transmitted within the fifth slot of the second periodicity),
Jo s G=L1)

r=2, that is, the reference point is (because the eMBB transmission occasion is
the (i+1)™ transmission occasion). Deltal is included between the UL grant (not included)
corresponding to the PUSCH transmission occasion (i-1) and the UL grant (included)

corresponding to the PUSCH transmission occasion (i+1), that is, the adjustment value is

deltal, then the oy i+LD) of the eMBB is determined by Jogo=L0)

+deltal.

[00123] Second solution

[00124] The base station configures a plurality of sets of open-loop power control
parameter {PO-alpha} for the terminal through higher layer signaling, the terminal determines
the transmission power of uplink data to be transmitted within the PUSCH transmission
occasion i by receiving the higher layer signaling and the physical control information

(including TPC commands) from the base station. The higher layer signaling may include

RRC signaling and broadcast signaling.
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[00125] Specifically, the base station configures a plurality of sets of open-loop power
control parameter {PO-alpha} for the terminal through higher layer signaling, and an
open-loop power control parameter set {PO-alpha} has a mapping with at least one logical
channel group, or at least one RNTI group for scrambling physical layer downlink control
information for scheduling data to be transmitted, or at least one piece of first indication
information in physical layer downlink control information for scheduling data to be
transmitted.

[00126] The terminal receives the higher layer signaling from the base station, and
selects the corresponding open-loop power control parameter according to the logical channel
group corresponding to the data to be transmitted, or according to the RNTI for scrambling
physical layer downlink control information for scheduling data to be transmitted, or
according to the first indication information in physical layer downlink control information
for scheduling data to be transmitted.

[00127] The terminal receives the TPC commands from the base station, and
determines, according to the selected open-loop power control parameter and the TPC
commands, the transmission power of uplink data to be transmitted within the PUSCH

transmission occasion i according to the following formula. When the cumulative power

(i,1)

control mode is enabled, Jope in formula (1) can be determined by the formula (3), that

is, formula (3) is substituted into formula (1):

PCMAX_f,c @),

Fovscup, fe (0, j,q,,) =min . . . . .
Fo puscip, e (D + 10log,,(2* 'Mll:g.sb.cf]?[c N+ay,; ()D-PL,; (q)+ Ay D+ [y 6D

(1
fb,f,c @0 = fb,f,c (i—rl) +5PUSCH,b,f,c (i = Kpyscu» D) 3)
[00128] The reference point is Jogli=r) , which is required to satisfy two

conditions: 1) the open-loop power control parameter selected for the PUSCH transmission
occasion (i-r) and the open-loop power control parameter selected for the PUSCH
transmission occasion i are the same; or the data transmitted within the PUSCH transmission
occasion (i-r) and the data transmitted within the PUSCH transmission occasion i belong to

the same service type or the same service type group or the same logical channel group; or
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the RNTI for scrambling physical layer downlink control information for scheduling the
PUSCH transmission occasion (i-r) and the RNTI for scrambling physical layer downlink
control information for scheduling the PUSCH transmission occasion i belong to the same
RNTI group; or the first indication information included in physical layer downlink control
information for scheduling the PUSCH transmission occasion (i-r) and the first indication
information included in physical layer downlink control information for scheduling the
PUSCH transmission occasion i are the same. 2) r takes a minimum positive integer which

satisfies the condition 1).

[00129] The adjustment value is 5PUSCH*”*f < (i_KPUSCH’l), i.e., delta indicated by the
TPC command included in the UL grant corresponding to the PUSCH transmission occasion
1.

[00130] Second example

[00131] The base station configures two open-loop power control parameter sets, i.e.,
{PO;-alpha;} and {PO.-alpha,} for the terminal through higher layer signaling. Here,
{PO1-alpha;} corresponds to the URLLC service and the DCI for scheduling the URLLC
service is scrambled by using new RNTI, and {P0z-alpha,} corresponds to the eMBB service
and the DCI for scheduling the eMBB service is scrambled by using C-RNTI.

[00132] In the frame structure as illustrated in FIG. 4, there are four PUSCH
transmission occasions: the PUSCH transmission occasion i, the PUSCH transmission
occasion (i+1), the PUSCH transmission occasion (i+2), and the PUSCH transmission
occasion (i+3). The PUSCH transmission occasion i and the PUSCH transmission occasion
(i+3) are transmission occasions for eMBB, and the PUSCH transmission occasion (i+1) and
the PUSCH transmission occasion (i+2) are transmission occasions for URLLC. According to
the second solution, the PUSCH transmission occasion 1 and the PUSCH transmission
occasion (i+3) are used for transmitting eMBB service, the DCI for scheduling the two
PUSCH transmission occasions is scrambled by using C-RNTI, and the selected open-loop
power control parameter is {POz-alphaz}; the PUSCH transmission occasion (i+1) and the
PUSCH transmission occasion (i+2) are used for transmitting URLLC service, the DCI for

scheduling the two PUSCH transmission occasions is scrambled by using new RNTI, and the
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selected open-loop power control parameter is { PO;-alpha; }.

[00133] For the URLLC service transmitted within the PUSCH transmission occasion

Jrg G+ 2.0) is the PUSCH transmission occasion (i+1), the

(i+2), the reference point of
adjustment value is delta2, i.e., the formula (4):

oy (42,0 = f,  +1,D)+delta2

).
[00134] For the eMBB service transmitted within the PUSCH transmission occasion
(i+3), the reference point of / b.f 430D is the PUSCH transmission occasion i, the

adjustment value is deltal, that is, Jopei43, b= oy (@,1) +deltal .

[00135] Third solution
[00136] The terminal receives the TPC commands transmitted by the base station, and
determines the transmission power of uplink data to be transmitted within the PUSCH

transmission occasion i. Specifically, when the cumulative power control mode is enabled,

I D)

in formula (1) can be determined by the formula (5), that is, formula (5) is

substituted into formula (1):

PCMAX_f,c @,

Fovscup, fe (0, j,q,4,) = min . . . . .
Fo puscip, e (D + 10log,,(2* 'Mll:g.sb.cf]?[c N+ay,; ()D-PL,; (q)+ Ay, D+ [y GD

(1);
fb,f,c (i’l) = fb,f,c (i_l’l) + Z 5PUSCH,b,f,c (s— KPUSCH’l)
i_lss_KPUSCH <i (5)'
. . . L =10
[00137] The reference point is PUSCH transmission occasion 7%/ . The
Z 5PUSCH,b,f,c (s = Kpyscu 1)
adjustment value is ~'=5Kruseu=l , namely the sum of all deltas between

the PUSCH transmission occasion (i-1) and the PUSCH transmission occasion i.

[00138] Third example

[00139] In the frame structure illustrated in FIG. 5, an uplink multiplexing scenario of
intra-UE URLLC and eMBB is provided. There are three PUSCH transmission occasions:
PUSCH transmission occasion (i-1), PUSCH transmission occasion i (corresponding to the

URLLC transmission occasion) and PUSCH transmission occasion (i+1) (corresponding to

20



the eMBB transmission occasion). If Jrp o@D and Jog (LD

are determined according
to the third solution:

[00140] For the URLLC data (transmitted within the fourth slot of the second
JopG=11)

occasion), the reference point is . Deltal and delta2 are included between the

PUSCH transmission occasion (i-1) and the PUSCH transmission occasion i, that is, the

adjustment value is deltal+delta2, then the Jog. D) of URLLC is determined by

Jope Q7LD L detat +delta2.

[00141] For the eMBB data (transmitted within the fifth slot of the second periodicity),
Jose (D)

that is, the reference point is , there is no any delta included between the PUSCH
transmission occasion i and the PUSCH transmission occasion (i+1), that is, the adjustment

value is O, then the fb’f!c(l+1’l) of eMBB is determined by fb!f!c(l’l) +0=fb!fvc(l_1’l)

+deltal+delta2.

[00142] In particular, in the above three solutions, refer to Table 2, the terminal can
make different interpretations of the TPC table for different services. For example, for service
type 1, the TPC takes the values of 0, 1, 2 and 3, which correspond to -1 dB, 0 dB, 1 dB and 3
dB, respectively. For the service type 2, the TPC takes values of 0, 1, 2 and 3, which
correspond to (-1-j) dB, 0 dB, (1+j) dB and (3+j) dB, respectively. That is, the TPC
adjustment step of the service type 2 is equal to the TPC adjustment step of the service type 1
plus the adjustment value of j dB. Specifically, j may be 1) written in the standard, 2)

configured by the base station through higher layer signaling.

Table 2
TPC Command Field Accumulated [dB]
0 -1 -1+
1 0 0
2 I 14
3 3 34
[00143] Compared with the related art, the present embodiment has the following
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technical advantages: in the multiplexing scenario of intra-UE UL URLLC and eMBB, a
power control method is provided to perform appropriate power adjustment, improve
demodulation correctness and reduce interference in view of the error in closed-loop
cumulative power control caused by inconsistency between scheduling order and
transmission order (inconsistent interpretation between the base station and the UE).

[00144] Based on the foregoing embodiments, an embodiment of the present
disclosure provides a device for power control. The device includes all units included and
modules included in each unit, which may be implemented by the processor in the terminal;
of course, it can also be implemented by a specific logic circuit. In the process of
implementation, the processor may be a central processing unit (CPU), a microprocessor
(MPU), a digital signal processor (DSP), a field programmable gate array (FPGA), or the
like.

[00145] FIG. 6 is a schematic structure diagram of the device for power control
according to an embodiment of the present disclosure. As illustrated in FIG. 6, the device 600
includes a first determination unit, a second determination unit, a third determination unit,
and a fourth determination unit.

[00146] The first determination unit 601 is configured to determine a reference point
corresponding to a closed-loop power control parameter of a physical uplink shared channel
(PUSCH) transmission occasion i.

[00147] The second determination unit 602 is configured to determine a power
adjustment value corresponding to the closed-loop power control parameter of the PUSCH
transmission occasion i.

[00148] The third determination unit 603 is configured to determine the closed-loop
power control parameter of the PUSCH transmission occasion i according to the reference
point and the power adjustment value.

[00149] The fourth determination unit 604, configured to determine, according to the
closed-loop power control parameter of the PUSCH transmission occasion i, a transmission
power of uplink data to be transmitted within the PUSCH transmission occasion i.

[00150] In other embodiments, when a cumulative power control mode is enabled, the

first determination unit is configured to determine the PUSCH transmission occasion (i-r) as
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the reference point according to following two conditions.

[00151] 1) Transmission of physical layer downlink control information for scheduling
the PUSCH transmission occasion (i-r) is no later than that of physical layer downlink control
information for scheduling the PUSCH transmission occasion i.

[00152] 2) r takes a minimum positive integer which satisfies the condition 1).

[00153] Correspondingly, the second determination unit is configured to determine,
according to the reference point, the power adjustment value corresponding to the
closed-loop power control parameter of the PUSCH transmission occasion i.

[00154] In other embodiments, the second determination unit may include a first
determination module, a second determination module, a first accumulation module, and a
third determination module.

[00155] The first determination module is configured to determine all physical layer
downlink control information between the physical layer downlink control information for
scheduling the PUSCH transmission occasion (i-r) and the physical layer downlink control
information for scheduling the transmission occasion i as a first physical layer downlink
control information set.

[00156] The second determination module is configured to remove the physical layer
downlink control information for scheduling the PUSCH transmission occasion (i-r) from the
first physical layer downlink control information set, to obtain a second physical layer
downlink control information set.

[00157] The first accumulation module is configured to accumulate power adjustment
values indicated by TPC commands included in all physical layer downlink control
information in the second physical layer downlink control information set, to obtain a first
accumulated sum.

[00158] The third determination module is configured to determine the first
accumulated sum as the power adjustment value corresponding to the closed-loop power
control parameter of the PUSCH transmission occasion i.

[00159] In other embodiments, when r=1, the first determination unit is further
configured to determine the PUSCH transmission occasion (i-1) as the reference point

corresponding to the closed-loop power control parameter of the PUSCH transmission

23



occasion i.

[00160] Correspondingly, the second determination unit may include a second
accumulation module and a fourth determination module.

[00161] The second accumulation module is configured to accumulate power
adjustment values indicated by TPC commands included in all physical layer downlink
control information between the PUSCH transmission occasion (i-1) and the PUSCH
transmission occasion i, to obtain a second accumulated sum.

[00162] The fourth determination module is configured to determine the second
accumulated sum as the power adjustment value corresponding to the closed-loop power

control parameter of the PUSCH transmission occasion i.

[00163] In other embodiments, the device may include a receiving unit and a selection
unit.
[00164] The receiving unit is configured to receive higher layer signaling from a base

station, the higher layer signaling including multiple open-loop power control parameter sets.

[00165] The selection unit is configured to select, according to selection information of
an open-loop power control parameter, one open-loop power control parameter set from the
plurality of open-loop power control parameters sets.

[00166] Correspondingly, the fourth determination unit is configured to determine,
according to the closed-loop power control parameter of the PUSCH transmission occasion i
and the open-loop power control parameter set, the transmission power of the uplink data to
be transmitted within the PUSCH transmission occasion i.

[00167] In other embodiments, the selection information of the open-loop power
control parameter may include one of:

[00168] a logical channel group; a RNTI group for scrambling physical layer downlink
control information for scheduling data to be transmitted; first indication information in
physical layer downlink control information for scheduling data to be transmitted.

[00169] One open-loop power control parameter set has a mapping with at least one
piece of the selection information of the open-loop power control parameter.

[00170] In other embodiments, when a cumulative power control mode is enabled, the

first determination unit is configured to:
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[00171] determine the PUSCH transmission occasion (i-r) as the reference point
according to following two conditions:

[00172] 1) determining the PUSCH transmission occasion (i-r) according to one of
following conditions:

[00173] i) an open-loop power control parameter set selected for the PUSCH
transmission occasion (i-r) and an open-loop power control parameter set selected for the
PUSCH transmission occasion i are the same;

[00174] ii) data transmitted within the PUSCH transmission occasion (i-r) and data
transmitted within the PUSCH transmission occasion i belong to a same service type group or
a same logical channel group;

[00175] iii) a RNTI for scrambling physical layer downlink control information for
scheduling the PUSCH transmission occasion (i-r) and a RNTI for scrambling physical layer
downlink control information for scheduling the PUSCH transmission occasion i belong to a
same RNTT group; or

[00176] iv) first indication information included in physical layer downlink control
information for scheduling the PUSCH transmission occasion (i-r) and first indication
information included in physical layer downlink control information for scheduling the
PUSCH transmission occasion i are the same.

[00177] 2) r takes a minimum positive integer which satisfies the condition 1).

[00178] In other embodiments, when a cumulative power control mode is enabled, the
second determination unit is configured to determine the power adjustment value indicated by
a TPC command included in physical layer downlink control information of the PUSCH
transmission occasion i as the power adjustment value corresponding to the closed-loop
power control parameter of the PUSCH transmission occasion i.

[00179] The above description of the embodiments of the device is similar to the above
description of the embodiments of the method, and has similar advantageous effects as the
embodiments of the method. For technical details that not disclosed in the embodiments of
device of the present disclosure, please refer to the description of the embodiment of method
of the present disclosure.

[00180] It should be noted that, in the embodiment of the present disclosure, if the
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method for power control described above is implemented in the form of a software
functional module and is sold or used as an independent product, it may be stored in a
computer-readable storage medium. Based on such an understanding, the technical solution
of the embodiments of the present disclosure, in essence, or the part that contributes to the
related art, may be embodied in the form of a software product, which is stored in the storage
medium and includes several instructions for causing a terminal to perform all or part of the
methods described in the various embodiments of the present disclosure. The foregoing
storage medium includes a USB flash drive, a removable hard disk, a read only memory
(ROM), a magnetic disk, an optical disk, or any other medium that can store program code.
Thus, the embodiments of the present disclosure are not limited to any particular combination
of hardware and software.

[00181] Correspondingly, an embodiment of the present disclosure provides a terminal
includes a memory and a processor, the memory storing computer instructions executable by
the processor. The processor is configured to, when executing the computer instructions,
perform the above method for power control.

[00182] Correspondingly, an embodiment of the present disclosure provides a
computer-readable storage medium having stored therein computer instructions that, when
executed by a processor, cause the processor to perform the above method for power control.
[00183] It should be noted herein that the above description of the embodiments of the
storage medium and the device are similar to the above description of the embodiments of the
method and have similar advantageous effects as those of the embodiments of the method.
The technical details that not disclosed in the embodiments of the storage medium and the
device of the present disclosure, please refer to the description of the embodiments of the
method of the present disclosure.

[00184] It should be noted that FIG. 7 is a schematic diagram of hardware entities of
the terminal according to an embodiment of the present disclosure. As illustrated in FIG. 7,
the hardware entities of the terminal 700 include the processor 701, the communication
interface 702, and the memory 703.

[00185] The processor 701 generally controls the overall operation of the terminal 700.

[00186] The communication interface 702 may enable the terminal to communicate
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with other terminals or servers over the network.

[00187] The memory 703 is configured to store instructions and applications
executable by the processor 701, and may also cache data (e.g., image data, audio data, voice
communication data, and video communication data) to be or have been processed by the
modules in the processor 701 and the terminal 700, which may be implemented by the flash
memory or the random access memory.

[00188] It should be understood that references to “an embodiment” or “the
embodiment” throughout the description mean that the particular features, structures or
characteristics associated with an embodiment are included in at least one embodiment of the
present disclosure. Thus, “in an embodiment” or “in the embodiment” appearing throughout
the description does not necessarily refer to the same embodiment. Further, these particular
features, structures, or characteristics may be incorporated in one or more embodiments in
any suitable manner. It should be understood that, in various embodiments of the present
disclosure, the sequence number of the above-described processes does not mean the order of
the implementation, the order of the implementation of the processes should be determined
according to their functions and internal logic, and should not constitute any limitation on the
implementation of the embodiments of the present disclosure. The above embodiments of the
present disclosure are numbered merely for description, and do not represent the advantages
or disadvantages of the embodiments.

[00189] It is to be noted that, in this disclosure, the terms “comprise”, “include” or any
other variant thereof are intended to cover non-exclusive inclusions, such that the process,
method, product, or device that includes a series of elements includes not only those elements,
but also other elements that are not explicitly listed, or elements inherent to such a process,
method, article, or device. Without further limitation, the elements defined by the expression
"comprise a ..." do not preclude the existence of additional identical element in the process,
method, article, or device including that element.

[00190] In several embodiments of the present disclosure, it should be understood that
the disclosed device and method may be implemented in other ways. The embodiments of the
device described above are merely illustrative. For example, the division of the units is

merely a logical function division, and may be implemented in other ways, such as, multiple
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units or components may be combined, or may be integrated into another system, or some
features may be ignored or not performed. In addition, the components shown or discussed
may be coupled, or directly coupled, or communicatively connected to one another through
some interfaces, the indirect coupling or communicative connection of the device or unit may
be electrical, mechanical, or other forms.

[00191] The units described above as separate components may or may not be
physically separated, and the components displayed as units may or may not be physical units.
They may be located in one place, or may be distributed over multiple network units. Some
or all of the units may be selected to achieve the objectives of the solutions of the present
embodiment according to the actual needs.

[00192] In addition, each functional unit in the embodiments of the present disclosure
may be all integrated in one processing unit, or each unit may be as one unit separately, or
two or more units may be integrated in one unit. The integrated unit may be implemented in
the form of hardware or in the form of hardware functional units and software functional
units.

[00193] It is understood by those of ordinary skill in the art that all or part steps to
implement the embodiments of the method may be implemented by the hardware related to
the program instructions, the program may be stored in the computer readable storage
medium and performs the steps of the embodiments of the method when executed. The
foregoing storage medium comprises a removable storage device, a read only memory
(ROM), a magnetic disk, an optical disk, or any other medium that can store program code.
[00194] Alternatively, if the above integrated unit of the present disclosure is
implemented in the form of a software functional module and is sold or used as an
independent product, it may be stored in a computer-readable storage medium. Based on such
an understanding, the technical solution of the embodiments of the present disclosure, in
essence, or the part that contributes to the related art, may be embodied in the form of a
software product, which is stored in the storage medium and includes several instructions for
causing a computing device (which may be a personal computer, server, or network device,
etc.) to perform all or part of the methods described in the various embodiments of the

present disclosure. The foregoing storage medium includes a USB flash drive, a removable
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hard disk, a read only memory (ROM), a magnetic disk, an optical disk, or any other medium
that can store program code.

[00195] The above description is merely the embodiment of the present disclosure, but
the protection scope of the present disclosure is not limited thereto. Any change or
replacement readily contemplated by a person skilled in the art within the technical scope
disclosed herein shall fall within the protection scope of the present disclosure. Therefore, the
scope of protection of the present disclosure shall prevail over the scope of protection of the

claims.
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1.

CLAIMS

A method for power control, comprising:

determining (S101) a reference point corresponding to a closed-loop power control
parameter of a physical uplink shared channel, PUSCH, transmission occasion i;

determining (S102) a power adjustment value corresponding to the closed-loop power
control parameter of the PUSCH transmission occasion i;

determining (S103), according to the reference point and the power adjustment value,
the closed-loop power control parameter of the PUSCH transmission occasion i;

determining (S104), according to the closed-loop power control parameter of the
PUSCH transmission occasion i, a transmission power of uplink data to be transmitted
within the PUSCH transmission occasion i,

wherein the method further comprises:

receiving higher layer signaling from a base station, wherein the higher layer signaling
comprises a plurality of open-loop power control parameter sets;

selecting, according to selection information of an open-loop power control parameter,
one open-loop power control parameter set from the plurality of open-loop power control
parameters sets;

correspondingly, determining, according to the closed-loop power control parameter
of the PUSCH transmission occasion i, the transmission power of uplink data to be
transmitted within the PUSCH transmission occasion i comprises: determining, according
to the closed-loop power control parameter of the PUSCH transmission occasion i and the
open-loop power control parameter set, the transmission power of the uplink data to be
transmitted within the PUSCH transmission occasion i; and

wherein when a cumulative power control mode is enabled, determining the reference
point corresponding to the closed-loop power control parameter of the PUSCH transmission
occasion i comprises:

determining a PUSCH transmission occasion (i-r) as the reference point according to

following two conditions;
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1) determining the PUSCH transmission occasion (i-r) according to one of following
conditions:

i) an open-loop power control parameter set selected for the PUSCH
transmission occasion (i-r) and an open-loop power control parameter set selected for
the PUSCH transmission occasion i are the same;

ii) data transmitted within the PUSCH transmission occasion (i-r) and data
transmitted within the PUSCH transmission occasion i belong to a same service type
group or a same logical channel group;

iii) a RNTI for scrambling physical layer downlink control information for
scheduling the PUSCH transmission occasion (i-r) and a RNTI for scrambling
physical layer downlink control information for scheduling the PUSCH transmission
occasion i belong to a same RNTI group; or

iv) first indication information included in physical layer downlink control
information for scheduling the PUSCH transmission occasion (i-r) and first indication
information included in physical layer downlink control information for scheduling
the PUSCH transmission occasion i are the same;

2) r takes a minimum positive integer which satisfies the condition 1).

2. The method of claim 1, wherein the selection information of the open-loop power control
parameter comprises one of: a logical channel group, a radio network temporary identifier,
RNTI, group for scrambling physical layer downlink control information for scheduling data
to be transmitted, or first indication information in physical layer downlink control information
for scheduling data to be transmitted;

wherein one open-loop power control parameter set has a mapping with at least one

piece of the selection information of the open-loop power control parameter.

3. The method of claim 1 or 2, wherein when a cumulative power control mode is enabled,
determining the power adjustment value corresponding to the closed-loop power control
parameter of the PUSCH transmission occasion i comprises:

determining a power adjustment value indicated by a TPC command included in
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physical layer downlink control information of the PUSCH transmission occasion i as the
power adjustment value corresponding to the closed-loop power control parameter of the

PUSCH transmission occasion i.

4. A device for power control, comprising:

a first determination unit, configured to determine a reference point corresponding to
a closed-loop power control parameter of a physical uplink shared channel, PUSCH,
transmission occasion i;

a second determination unit, configured to determine a power adjustment value
corresponding to the closed-loop power control parameter of the PUSCH transmission
occasion i,

a third determination unit, configured to determine, according to the reference point
and the power adjustment value, the closed-loop power control parameter of the PUSCH
transmission occasion i,

a fourth determination unit, configured to determine, according to the closed-loop
power control parameter of the PUSCH transmission occasion i, a transmission power of
uplink data to be transmitted within the PUSCH transmission occasion i,

wherein the device further comprises:

a receiving unit, configured to receive higher layer signaling from a base station,
wherein the higher layer signaling comprises a plurality of open-loop power control parameter
sets;

a selection unit, configured to select, according to selection information of an open-
loop power control parameter, one open-loop power control parameter set from the plurality
of open-loop power control parameters sets;

correspondingly, the fourth determination unit is configured to determine, according
to the closed-loop power control parameter of the PUSCH transmission occasion i and the
open-loop power control parameter set, the transmission power of the uplink data to be
transmitted within the PUSCH transmission occasion i; and

wherein when a cumulative power control mode is enabled, the first determination unit

is configured to determine a PUSCH transmission occasion (i-r) as the reference point
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according to following two conditions:
1) determining the PUSCH transmission occasion (i-r) according to one of following
conditions:

i) an open-loop power control parameter set selected for the PUSCH
transmission occasion (i-r) and an open-loop power control parameter set selected for
the PUSCH transmission occasion i are the same;

ii) data transmitted within the PUSCH transmission occasion (i-r) and data
transmitted within the PUSCH transmission occasion i belong to a same service type
group or a same logical channel group;

iii) a RNTI for scrambling physical layer downlink control information for
scheduling the PUSCH transmission occasion (i-r) and a RNTI for scrambling
physical layer downlink control information for scheduling the PUSCH transmission
occasion i belong to a same RNTI group; or

iv) first indication information included in physical layer downlink control
information for scheduling the PUSCH transmission occasion (i-r) and first indication
information included in physical layer downlink control information for scheduling
the PUSCH transmission occasion i are the same;

2) r takes a minimum positive integer which satisfies the condition 1).

5. The device of claim 4, wherein the selection information of the open-loop power control
parameter comprises one of: a logical channel group, a radio network temporary identifier,
RNTI, group for scrambling physical layer downlink control information for scheduling data
to be transmitted, or first indication information in physical layer downlink control information
for scheduling data to be transmitted;

wherein one open-loop power control parameter set has a mapping with at least one

piece of the selection information of the open-loop power control parameter.

6. The device of claim 4 or 5, wherein when a cumulative power control mode is enabled, the
second determination unit is configured to:

determine a power adjustment value indicated by a TPC command included in physical
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layer downlink control information of the PUSCH transmission occasion i as the power
adjustment value corresponding to the closed-loop power control parameter of the PUSCH

transmission occasion 1.

7. A terminal (700), comprising:
a processor (701), and
a memory (703) storing computer instructions executable by the processor,
wherein the processor is configured to, when executing the computer instructions,

perform the method for power control of any one of claims 1 to 3.

8. A computer-readable storage medium having stored therein computer instructions that,

when executed by a processor, cause the processor to perform the method for power control of

any one of claims 1 to 3.
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