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110

Acquire, by a UE, power control parameters of a PYSCH or a PYCCH
in a V2X communication

120

Determine, by the UE, a transmission power of the PVSCH or the PVGCH
according to the acquired power control parameters

(57) Abstract: The present application provides a power control method in a V2X communication, comprising the following steps
of: acquiring, by a UE, power control parameters of a Physical V2X Shared Channel (PVSCH) or a Physical V2X Control Channel
(PVCCH) in a V2X communication, the power control parameters comprising a second basic open-loop power, the second basic
open-loop power reflecting an interrelationship between different V2X UEs; and, determining, by the UE, a transmission power of
the PVSCH or the PVCCH according to the acquired power control parameters. With the present application, the performance of the
V2X communication can be improved, and the power consumption of a V2X terminal can be reduced.
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Description
Title of Invention: POWER CONTROL METHOD AND

APPARATUS IN V2X COMMUNICATION
Technical Field

The present application relates to the technical field of mobile communications, and
in particular to a power control method and apparatus in Vehicle to X (V2X) commu-

nication.

Background Art

At present, due to its great potential value in the public safety field and the ordinary
civil communication field, the Device to Device (D2D) communication technology has
been accepted by the 3GPP standards, and has realized the standardization of a part of
functions in the 3GPP Rel-12 and Rel-13, including the mutual discovery of D2D
terminals in a In Coverage (IC) scenario, a Partial Coverage (PC) scenario and an Out
of Coverage (OC) scenario, and the broadcast communications between D2D
terminals.

At present, two D2D broadcast communication modes (Mode 1 and Mode 2 for
short) have been defined in the 3GPP Rel-12. Wherein, Mode 1 requires that a UE
transmitting D2D broadcast communication must be a UE in coverage of a cellular
network (ICUE). The UE acquires configuration information of a D2D Scheduling As-
signment (SA) resource pool of Mode 1 by receiving a system broadcast signaling
transmitted by an eNB, the configuration information containing the cycle of the SA
and the position of a subframe for transmitting the SA in each cycle. When a UE
supporting the Mode 1 broadcast communication has data, the UE applies for a
dedicated Mode 1 communication resource from the eNB by a particular Buffer Status
Report (BSR). Subsequently, the UE detects a D2D grant of the eNB before each SA
cycle, and acquires the position of a resource for transmitting the SA and data in this
SA cycle. In Mode 1, the collision of resources between different UEs can be avoided
through the centralized control by the eNB.

A UE transmitting a D2D broadcast communication by Mode 2 can be an ICUE, or a
UE out of coverage of the cellular network (OCUE). The ICUE acquires an SA
resource pool for the Mode 2 and a corresponding data resource pool configuration by
receiving a system broadcast signaling from the eNB, and then randomly selects the
transmitting resource for the SA and corresponding data in each SA cycle; the OCUE
determines an SA resource pool for the Mode 2 and a corresponding data resource pool
configuration through preconfiguration information, the way of selecting a resource is

the same as the ICUE. In a PC scenario, the Mode 2 resource pool configuration pre-
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configured by the OCUE is related to a carrier frequency of a cell of an ICUE par-
ticipating in the D2D broadcast communication, a system bandwidth and/or a TDD

configuration.
Since the standardized D2D communication in the 3GPP Rel-12/13 is mainly

specific to low-speed terminals, as well as services with lower requirements on the
time delay sensitivity and receiving reliability, the realized D2D functions are far
unable to meet the user demands. Accordingly, in the subsequent 3GPP versions,
further enhancing the functional framework of D2D has become a broad consensus for
various communication terminal manufacturers and communication network
equipment manufacturers nowadays. Wherein, based on the current D2D broadcast
communication mechanism, supporting low-delay and high-reliability direct commu-
nications between high-speed equipments, between a high-speed equipment and a low-
speed equipment and between a high-speed equipment and a static equipment (i.e.,
V2X (Vehicle to Vehicle/Pedestrian/Infrastructure/Network) is one of functions to be
standardized preferentially. Compared with the existing D2D communication en-
vironment, in a V2X communication environment, the average movement speed of a
transceiver is far higher than that in the existing D2D communication environment. In
addition, the density of transmitting users is considered to be low (there are three
transmitting users in one cell) in the D2D communication mechanism design process,
and in contrast, the density of transmitting equipments in the V2X even in a typical
traffic environment is higher than that in the D2D. If a special traffic environment
(e.g., a traffic jam situation) is taken into consideration, a difference in the density of
transmitting equipments will be larger. In accordance with the conclusions from the
3GPP at present, the V2X communication still follows the Mode 2 of the D2D
broadcast communication. If the density of transmitting terminals within a certain
region is very high, the use of the Mode 2 communication mode will inevitably cause
serious resource collision and in-band emission and further influence the commu-
nication reliability.

In addition, compared with the D2D communication, the V2X communication has
higher requirements on the time delay and reliability. At present, the 3GPP has clearly
stipulated that the minimum time delay for the V2X is 20 ms, and has also provided re-
quirements on high reliability. However, in the existing D2D design process, the re-
quirements on the two aspects have not yet been used as main consideration factors.
Therefore, the existing D2D communication cannot meet the requirements on both the

time delay and the reliability in the V2X communication.
Disclosure of Invention

Technical Problem
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[7] An objective of the present application is to solve at least one of the technical defects
described above, and particularly to provide a power control method for a transmitting
terminal in a V2X communication environment, which can improve the commu-
nication performance of the V2X.

Solution to Problem

[8] To realize this objective, the present application adopts the following technical
solutions.
[9] A power control method in a V2X communication is provided, comprising the

following steps of:

[10] acquiring, by a User Equipment (UE), power control parameters of a Physical V2X
Shared Channel (PVSCH) or a Physical V2X Control Channel (PVCCH) in a V2X
communication, the power control parameters comprising a second basic open-loop
power, the second basic open-loop power reflecting an interrelationship between
different V2X UEs; and

[11] determining, by the UE, a transmission power of the PVSCH or the PVCCH
according to the acquired power control parameters.

[12] Preferably, the step of determining a transmission power of the PVSCH or the
PVCCH according to the acquired power control parameters comprises:

[13] by the UE, selecting, from the acquired power control parameters, a parameter value
corresponding to a current UE state, and determining a transmission power of the
PVSCH or the PVCCH according to the selected parameter value.

[14] Preferably, the power control parameters comprise one or more sets, and the sets
comprise a multiple of parameter values corresponding to different UE states; and

[15] the selecting a parameter value corresponding to a current UE state comprises: de-
termining, from the sets, a parameter value corresponding to the current state according
to the current UE state.

[16] Preferably, the UE state is one of or a combination of several of the following: an
absolute movement velocity range of a UE, a service type corresponding to data
transmitted by a UE, a relative distance range between a UE and a potentially
dangerous vehicle, a relative movement velocity range between UESs, a geographic
location range of a UE and a UE density range in an environment of a UE.

[17] Preferably, the power control parameters are acquired by receiving a configuration
signaling from an eNB or by preconfiguration.

[18] Preferably, when the UE is located within an In Coverage (IC) range, the power
control parameters are acquired by receiving a configuration signaling from an eNB;

[19] the power control parameters comprise: a maximum PVSCH/PVCCH transmission

power Peyax pyvsen/Povax_pvecu configured by the eNB, a first basic open-loop power P,
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pvscr/Po_pvecn for a PVSCH/PVCCH resource pool or a set region, a path loss com-
pensation factor dpyscu/Opyecy for the PVSCH/PVCCH resource pool or the set region,
and a second basic open-loop power P, pyscy_pcs/Po_pvec_pes for the PVSCH/PVCCH
resource pool or the set region; and

the determining a transmission power of the PVSCH comprises: PVSCH = min{P
emax_pvscas 10102(Mpyscn)+Po_pvscn_pes, 1010g(Mpysci)+Po_pvscutOpysen™PLe }; and/or, the
determining a transmission power of the PVCCH comprises: Ppyccy = min{Peyviax_pyecns
10log(Mpccen)+Po_pvecn_pess 1010g(Mpyeen)+Po_pvecutOpveen PLe }s

where Mpyscu/Mpyccy 1s the number of Physical Resource Blocks (PRBs) occupied by
the PVSCH/PVCCH, PL. is a path loss of a UE relative to the eNB, and "/" denotes
"or".

Preferably, when the UE is located within an IC range, the power control parameters
are acquired by receiving a configuration signaling from an eNB;

the power control parameters comprise: a maximum transmission power Peyax pvscn /
Pemax_pveen configured by the eNB for a PVSCH/PVCCH resource pool or a set region,
a first basic open-loop power P, pvscu/P,_pvcen for the PVSCH/PVCCH resource pool
or the set region, a path loss compensation factor apyscu/0pyccn for the PVSCH/
PVCCH resource pool or the set region, and a second basic open-loop power set {P,_
pvscr_pesl0<i<I-1 }/{ P, pyccn_pesil0<i<I-1} for the PVSCH/PVCCH resource pool or the
set region, wherein different parameter values in the second basic open-loop power set
correspond to different UE states, and I is a positive integer predefined or configured
by the eNB; and

the determining a transmission power of the PVSCH according to the selected
parameter value comprises: Ppyscy = min{Peyax pvscu, 10102(Mpyscu)+Po_pyvscn_pcsJs
10log(Mpyscu)+P,_pyscutopysen™PL. }; and/or, the determining a transmission power of
the PVCCH according to the selected parameter value comprises: Ppycey = min{Peyax_
pveens 1010g(Mpccen)+Po_pvect_pesss 10102(Mpyeen)+Po_pveentOpyveen™PLe}

where Mpyscu/Mpycey s the number of PRBs occupied by the PVSCH/PVCCH, PL.
is a path loss of a UE relative to the eNB, and "/" denotes "or".

Preferably, when the UE is located within an IC range, the power control parameters
are acquired by preconfiguration;

the power control parameters comprise: a preconfigured maximum transmission
power Peyiax pvsc_pre/ Pemax_pvecn pre and a second basic open-loop power set {P, pyscu
_pcs_prel OSI<I-1 }/{ Py pvecu_pes preil0<i<I-1} for a PVSCH/PVCCH resource poor,
wherein different parameter values in the second basic open-loop power set correspond
to different UE states, and the determining a transmission power of the PVSCH
comprises: Ppyscn = min{Pemax_pvsc_pres 10102(Mpyscu)+Po_pvscn_pcs_prey }3 and/or, the de-

termining a transmission power of the PVCCH comprises: Ppyccy = min{Pewvax_pvec pre
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, 10log(Mpcccu)+Po_pyvocu_pes_pred }5

where Mpyscu/Mpyccy 1s the number of PRBs occupied by the PVSCH/PVCCH.

Preferably, a UE state corresponding to different parameter values of the second
basic open-loop power is an absolute movement velocity range; and

when selecting a parameter value corresponding to the current UE state, for the
second basic open-loop power, an absolute movement velocity range into which an
absolute movement velocity V, falls is determined according to the current absolute
movement velocity V, of the UE, and a parameter value P, pyscy_pcs corresponding to
the absolute movement velocity range is selected, where J is an index of the selected
parameter value.

Preferably, the absolute movement velocity range is configured by the eNB or preset;
or,

if i<I-1, the absolute movement velocity range corresponding to P, pyscy pcsi/P
o_pveet pesi 18 [1V /L (1+1) Vi, /1); and, if i=1-1, the absolute movement velocity range
corresponding to P, pyscu pesi/Po pveen pesi 1S [1Vma/1,+00), where V,,, 1s @ maximum
UE absolute velocity predefined or configured by the eNB.

Preferably, a way of determining a current absolute movement velocity V, of the UE
comprises: using a current instant movement velocity V; of the UE as the V,; or

V.= V+0.5A,, where A, is a current instant acceleration; or

V.= V+AA,, where A is an expected physical layer delay or a half of the expected
physical layer delay of data carried by the PVSCH/PVCCH.

Preferably, j— | 1~ _y/ 1. |, where Vmax is a maximum UE absolute velocity

predefined or configured by the eNB.

Preferably, a UE state corresponding to different parameter values of the second
basic open-loop power is a relative distance range between a UE and a potentially
dangerous vehicle; and

when selecting a parameter value corresponding to the current UE state, for the
second basic open-loop power, a relative distance range into which a maximum
relative distance falls is determined according to the maximum relative distance
between the current UE and the potentially dangerous vehicle, and a parameter value P
o_pvsch_pcs,y corresponding to the relative distance range is selected, wherein J is an
index of the selected parameter value.

Preferably, the relative distance range is configured by the eNB or preset; or, the
relative distance range corresponding to P, pyscu_pcsi/Po_pvecn pesi 18 [1Dmax/1,(141)Dyax /
I), where D, 1s a maximum relative distance predefined or configured by the eNB.

Preferably, a vehicle with a relative distance to the UE smaller than D,,,, is used as a

potentially dangerous vehicle; and
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when the relative distance range corresponding to P, pyscy pesi/Po_pvecn pesi 18 [1Dmax /

L(+D)Duud/D, J= | max( D o D o | , where max(D,;) denotes the maximum

relative distance.
Preferably, a vehicle with a time for meeting the current UE smaller than T is used as

a potentially dangerous vehicle; or, the UE itself determines a criteria for a potentially
dangerous vehicle.

Preferably, if there is no potentially dangerous vehicle, the method comprises: by the
UE, stopping transmitting the PVSCH/PVCCH, or transmitting the PVSCH/PVCCH at
a minimum power.

Preferably, when the second basic open-loop power is a set comprising a multiple of
parameter values,

the higher the velocity indicated by the absolute movement velocity range of the UE
is, the higher the second basic open-loop power is; and/or

the larger the distance indicated by the relative distance range between the UE and
the potentially dangerous vehicle is, the higher the second basic open-loop power is;
and/or,

the higher the velocity indicated by the relative movement velocity range between
UEs is, the higher the second basic open-loop power is; and/or,

the larger the density indicated by the UE density range in the environment of the UE
is, the lower the second basic open-loop power is.

Preferably, the power control parameters are determined by one or more of the
following information:

a cell where the UE is located currently, a frequency of a transmitting carrier where
the UE is located currently, a transmitting resource pool where the UE is located
currently, and a service type corresponding to data to be transmitted by the UE
currently.

Preferably, in the sets, a correspondence between UE states and parameter values is
configured by the eNB or preset.

A power control apparatus in a V2X communication is provided, comprising a
parameter acquisition unit and a power control unit;

the parameter acquisition unit is configured to acquire power control parameters of a
PVSCH or a PVCCH in a V2X communication, the power control parameters
comprising a second basic open-loop power, the second basic open-loop power re-
flecting an interrelationship between different V2X UEs; and

the power control unit is configured to determine a transmission power of the

PVSCH or the PVCCH according to the acquired power control parameters.
Advantageous Effects of Invention
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In the technical solutions provided by the present application, a UE acquires power
control parameters of a PVSCH or a PVCCH in a V2X communication, and then de-
termines a transmission power of the PVSCH or the PVCCH according to the acquired
power control parameters. Wherein, the acquired power control parameters comprise a
second basic open-loop power reflecting an interrelationship between different V2X
UEs. Accordingly, the communication performance of the V2X can be improved

according to the determined transmission power.
More specifically, for an In Coverage (IC) UE, resource-pool-specific or region-

specific power parameters can be determined by receiving a signaling from an eNB;
then, the UE selects a corresponding power control parameter according to the
resource pool,, the region where the UE is located and an absolute movement velocity
selected by the UE itself or according to a relative distance to a potentially dangerous
vehicle, and adjusts the power of PVSCH and the PVCCH. For an Out Coverage (OC)
UE, a corresponding power control parameter is acquired by preconfiguration, and the
transmission power of the PVSCH and the transmission power of the PVCCH are
adjusted in a way similar to power control mode in the ICUE. By the method provided
by the present invention, according to the characteristics of a vehicle transmitting a
PVSCH/PVCCH in a certain resource pool or a terminal executing a V2X operation in
a region, a transmission power of the terminal can be adjusted. Accordingly, the
mutual interference between terminals can be effectively reduced, the communication
performance of V2X can be improved, and the power consumption of a V2X terminal
can be reduced.
Brief Description of Drawings

Fig. 1 is a flowchart of a power control method in a V2X communication according
to the present application;

Fig. 2 is a schematic diagram of region definition according to the present ap-
plication; and

Fig. 3 is a structural diagram of a power control apparatus in a V2X communication
according to the present application.
Mode for the Invention

To make the objectives, technical solutions and advantages of the present application
clearer, the present application will be further described below in details by em-
bodiments with reference to the accompanying drawings.

Hereinafter, unless otherwise specifically stated, the UE refers to a terminal
supporting a V2X function.

As can be seen from the solutions described in the background art, the movement

velocity and density of transmitting equipments in a V2X communication environment
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are far higher than those in the D2D communication environment, and the time delay
and reliability of data transmission are also highly required in the V2X commu-
nication. Specifically, in the V2X communication, if the resource broadcast
mechanism of Mode 2 in the Rel-12/13 is still followed, it is very difficult to avoid the
collision between different transmitting-side resources when the density on the
transmitting side is very large, since transmitting resources on the transmitting side are
present in a random manner; meanwhile, the in-band emission will have non-negligible
negative influences on the V2X communication. To solve these problems, it is required
to reduce the influences from the resource collision and in-band emission. For this
purpose, controlling the transmission power of a transmitting equipment is the most
effective means. In addition, in an actual traffic environment, to ensure the travel
safety of pedestrians, handheld equipments of the pedestrians also need to participate
in the periodic transmission of V2X information, and a reasonable and effective power
control mechanism facilitates the reduction of power loss of such terminal equipments
and the improvement of the endurance time of the equipments. Therefore, the present
invention provides a power control method for a Physical V2X Shared Channel
(PVSCH) for performing data transmission and a Physical V2X Control Channel
(PVCCH) for controlling information transmission of a V2X transmitting terminal,
which can effectively reduce the mutual interference between terminals and improve
the performance of the V2X communication.

Fig. 1 shows a power control method for a PVSCH or a PVCCH of a V2X
transmitting terminal. As shown in Fig. 1, the method specifically comprises the
following steps.

Step 110: By a UE, power control parameters of a PVSCH or a PVCCH in a V2X
communication are acquired.

The UE can acquire the power control parameters by receiving a signaling from an
eNB or by preconfiguration. Preferably, the acquired power control parameters
comprise a second basic open-loop power. This parameter is a power control parameter
distinguished from the parameter in the existing D2D communication, and this
parameter reflects an interrelationship between different V2X UEs, so that the mutual
interference between different V2X UEs can be reduced in accordance with this
parameter.

In addition, the power configuration parameters can be related to one or more of a
cell where the UE is located currently, a frequency of a transmitting carrier where the
UE is located currently, a transmitting resource pool where the UE is located currently,
and a service type corresponding to data to be transmitted by the UE currently.

Step 120: By the UE, a transmission power of the PVSCH and a transmission power

of the PVCCH are determined according to the acquired power control parameters.
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The UE determines a transmission power of the PVSCH and a transmission power of
the PVCCH according to the information determined in step 110.

Now, the basic power control method flow in the present application is finished. In
this flow, to further improve the effects of interference control between UEs, one or
more of the power control parameters can be a set, and different parameters in the set
correspond to different states of corresponding UEs. The UE state can comprise one or
more of the following: an absolute movement velocity range of a UE, a service type
corresponding to data transmitted by a UE, a relative movement velocity range of a UE
and other UEs surrounding the UE, a relative distance range between a UE and a po-
tentially dangerous vehicle, a geographic location (e.g., GPS coordinates) of a UE, and
a UE density range in an environment of a UE. The UE determines to select a corre-
sponding power control parameter according to the current state. The determining a
transmission power in step 120 is performed according to the selected power control
parameter. Thus, by selecting a value of the power control parameter according to its
own current state by the UE itself, the adjustment of the transmission power is
controlled, and the interference between V2X UEs can be controlled more effectively.

Wherein, a correspondence between UE states and the power control parameters can
be configured by the eNB or defined by the standard.

To easily understand the present application, the technical solutions of the present ap-

plication will be further described below with reference to specific applications.

Embodiment 1

In this embodiment, the UE is in coverage of a cell, and the UE determines, by
receiving a configuration signaling from the eNB, power control parameters of a
resource pool transmitting a PVSCH and a PVCCH or a region where the UE is
located, and further determines a power of the PVSCH and a power of the PVCCH.
Specifically, the method comprises the following steps.

Step 210: By a UE, resource-pool-specific or region-specific power control pa-
rameters of the PVSCH and PVCCH are determined by receiving a signaling from an
eNB.

The signaling can be a broadcast message, a UE-specific RRC configuration
message, a MAC layer message or a physical layer signaling. The same is applicable
hereinafter.

The power control parameters of the PVSCH comprise: Pevax_pvscu, Po_pvscu, Opvscn
and P, _pyscu pcs; while the power control parameters of the PVCCH comprise: Pemax_
pvects Po_pvecns Gpyvecn and Po_pyecn_pes. Wherein, Peyax_pvscn/Pemax_pvecn 1S @ maximum
PVSCH/PVCCH transmission power configured by the eNB, and "/" denotes "or". The

power control parameters can be resource-pool-specific or region-specific.
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If the power control parameters are resource-pool-specific, it is assumed that the
resource pool for the UE to transmit the PVSCH and the PVCCH is P, then P, pyscu/P,_
pveen 18 a first basic open-loop power of the PVSCH/PVCCH in the resource pool P
configured by the eNB, dpyscu/dpyccn 1S a path loss compensation factor of the
PVSCH/PVCCH transmission power in the resource pool P configured by the eNB,
and P, pyscu pes/Po_pvecn_pes 1 @ second basic open-loop power of the PVSCH/PVCCH
in the resource pool P configured by the eNB.

If the power control parameters are region-specific, it is assumed that the region
where the UE is located is R, then P, pyscu/P, pvcen 1s a first basic open-loop power of
the PVSCH/PVCCH in the region R configured by the eNB, apyscu/Apyccy 1S path loss
compensation factor of the PVSCH/PVCCH transmission power in the region R
configured by the eNB, and P, pyscy pes/Po_pveen_pes 18 @ second basic open-loop power
of the PVSCH/PVCCH in the region R configured by the eNB. Wherein, R can be a
rectangular region, and the eNB indicates the specific position of the R by GPS co-
ordinates of four vertexes of the R, as shown in Fig. 2. In addition, R can also be a
circular region, and the eNB configures the specific position of the R according to the
coordinates of a center and the radius of the R. In addition, R can also be a whole cell.

The second basic open-loop power P, pvscu_pcs/Po_pvecn pes 1S @ parameter reflecting
an interrelationship between different V2X UEs, for example, reflecting a maximum
relative velocity between V2X UEs in a cell. The eNB can select, from all second basic
open-loop power values, a second basic open-loop power value matched with the
current maximum relativity velocity and then configure it for the UE. Of course, the
second basic open-loop power is not limited to reflecting the maximum relative
velocity of V2X UEs in a cell, and can also reflect an interrelationship between other
V2X UEs. This is not limited in the present application.

Step 220: By the UE, a transmission power of the PVSCH and a transmission power
of the PVCCH are determined according to the power control parameters acquired in
the step 210.

The transmission power of the PVSCH is determined by the following formula:

Ppyscn = min{Peyax_pvscn, 1010g(Mpyscu)+Po pyvscu_pes, 1010g(Mpyscn)+P, pyscutOpyscn
*PL.} [dB]; and

the transmission power of the PVCCH is determined by the following formula:

Ppyeen = min{Peyax_pvecns 1010g(Mpvecn)+Po_pvecn_ees, 1010g(Mpyeen)+Po_pvecnta
pveen™PLe} [dB];

where Mpyscu/Mpyccn is the number of PRBs occupied by the PVSCH/PVCCH, and
PL. is a path loss of a UE relative to the eNB.

Now, this embodiment ends. By the method provided by this embodiment, the eNB

can adjust the transmission power of the PVSCH and the transmission power of the
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PVCCH according to the interrelationship between V2X UEs (e.g., the maximum
relative velocity between V2X UEs in a cell, a traffic situation in the cell, etc.), so that
the interference between V2X communications can be avoided in a simple method and
the interference from the V2X communication to the cellular communication can also
be avoided. However, in the method provided by this embodiment, the UE directly
adjusts the transmission power of the PVSCH and the transmission power of the
PVCCH according to the power control parameters configured by the eNB. The UE
itself cannot further adjust the transmission power according to its own state since the
power control parameters configured by the eNB are definite. On this basis, the ap-
plication of this method in a UE out of coverage of the cell is not ideal. Although a UE
state (e.g., movement velocity) in which PVSCH/PVCCH is transmitted in the resource
pool P or the region R is different, this method cannot utilize the state of each UE to
further adjust the power. Therefore, the power control granularity is not precise
enough. In the following embodiments 2 to 5, further adjustments and controls will be
performed on the power of the PVSCH and the power of the PVCCH by the UE itself

in combination with the state of the UE.

Embodiment 2

In this embodiment, the UE can be out of coverage of a cell, and the UE determines
power control parameters for transmitting a PVSCH and a PVCCH by receiving a con-
figuration signaling from an eNB, wherein the second basic open-loop power is a set,
and different elements in the set correspond to different UE absolute movement
velocity ranges; and, the UE determines a transmission power according to its own
absolute movement velocity. Specifically, the method comprises the following steps.

Step 310: By a UE, resource-pool-specific or region-specific power control pa-
rameters of the PVSCH and PVCCH are determined by receiving a signaling from an
eNB.

The power control parameters of the PVSCH comprise: Peyviax_pyscus Po_pvscus Opyscn
and {P, pyscu pesil0<i<I-1}; while the power control parameters of the PVCCH
comprise: Peyax_pveens Po_pveen, Opveen and {Po_pyecn_pesilO<i<I-1}. Wherein, Peyax_
pvscits Pemax_pveens Po_pvscis Po_pveen, Gpysen and dpyeey have the same meanings as in
Embodiment 1.

{P, pvscu_peslO<i<I-1}/{P, pvcen pesil0<i<I-1} is a second basic open-loop power set
of the PVSCH/PVCCH in a resource pool P or region R configured by the eNB, and
the number I of elements in each set can be configured by the eNB or defined by the
standard. Different elements in the set correspond to different absolute movement
velocity V, ranges. For example, P, pyscu_pcso/Po_pveen peso corresponds to a low

velocity, P, pyscu_pcs.1/Po_pvecn_pes, corresponds to a medium velocity, and P, pyscu pesa /
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P, _pvcen_pesa corresponds to a high velocity. The absolute movement velocity ranges
corresponding to the low velocity, medium velocity and high velocity can be defined
by the standard or configured by the eNB. Or, if i<I-1, P, pyscy_pcsi/Po pveen pess €OT-
responds to an absolute movement velocity V, range [1V ,./1,(i+1) V. /D); and, if i=I-1,
P, pvscu_pcsi/Po_pvecn_pesi corresponds to an absolute movement velocity V, range [1V .
/1,.+00). Where, V., is a maximum UE absolute velocity defined by the standard or
configured by the eNB.

In addition, preferably, the higher the velocity indicated by the absolute movement
velocity range of the UE is, the higher the second basic open-loop power is.

Step 320: By the UE, a corresponding second basic open-loop power parameter is de-
termined according to the current V,.

V. can be a current instant movement velocity V; or V, = Vi+0.5A,, V, reflecting a
movement distance of the UE within a unit time in this case, where A, is a current
instant acceleration; or, V, = Vi+AA,, where A is an expected physical layer delay or a
half of the expected physical layer delay of data carried by the PVSCH/PVCCH, for
example, A is 100 ms or 50 ms.

A second basic open-loop power parameter index J used by the UE is determined by

the following formula: y= | 3~ 7737 | . Thus, the corresponding second basic

open-loop parameter value can be determined according to the current absolute
movement velocity of the UE.

Step 330: By the UE, a transmission power of the PVSCH and a transmission power
of the PVCCH are determined according to the power control parameters determined
in the steps 310 and 320.

The transmission power of the PVSCH is determined by the following formula:

Ppyscn = min{Peyax_pvscu, 10102(Mpyscr)+Po_pvscn_pcss, 1010g(Mpysen)+Po_pyvscuta
pvscn“PLc} [dB]; and

the transmission power of the PVCCH is determined by the following formula: P
pveen = MIiN{Peyax_pvecns 10102(Meyeen)+Po_pyvect_pesss 10102(Meyveen), Po_pvecutOevecn
“PL.};

where Mpyscu/Mpyccn 1s the number of PRBs occupied by the PVSCH/PVCCH, and
PL. is a path loss of a UE relative to the eNB.

Now, this embodiment ends. In comparison to the method in Embodiment 1, this em-
bodiment enables each UE to adjust the transmission power according to its own

absolute movement velocity, and more precise power control can thus be obtained.

Embodiment 3

In this embodiment, the UE is out of coverage of a cell, and the UE determines
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power control parameters of a resource pool transmitting a PVSCH and a PVCCH by
preconfiguration and then determines a transmission power according to its own state.
Specifically, the method comprises the following steps.

Step 410: By a UE, resource-pool-specific power control parameters of the PVSCH
and PVCCH are determined according to a preconfiguration.

It is assumed that the resource pool for the UE to transmit the PVSCH and the
PVCCH is P, the power control parameters of the PVSCH comprise Peyviax pvscn pre and
P, pvsch_pcs_pre» and the power control parameters of the PVCCH comprise Peyax_pveen
pre A0 Py, pyecn pes pre- O, the power control parameters of the PVSCH comprise P
emax_pvsch_pre A0d { Py pvscn pes preil0<i<I-1}, and the power control parameters of the
PVCCH comprise Peyax pveen pre a0 {Py pyveen pes preil0<i<I-1}. Wherein, P
eMAX_pvscH_pre! Pemax_pvect pre 18 @ preconfigured maximum PVSCH/PVCCH transmission
power, P, pyscu_pes_pre/Po_pvecn pes pre 18 @ second basic open-loop power of the PVSCH/
PVCCH in the preconfigured resource pool P, {P, pysci_pcs_preil0<i<Ire-1}/{P
o_pvcen_pos_preil0<i<I-1} is a second basic open-loop power set of the PVSCH/PVCCH
in the preconfigured resource pool P, and the number I of elements in each set can be
defined by the standard. Different elements in the set correspond to different absolute
movement velocity V, ranges, the corresponding way is the same as in Embodiment 2.

Step 420: By the UE, a corresponding second basic open-loop power parameter value
is determined according to the current V,.

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in the
form of a set in the step 401, this step is required to be executed; or otherwise, this step
will be canceled.

The UE determines a corresponding second basic open-loop power parameter index J
by the same method as in the step 320.

Step 430: By the UE, a transmission power of the PVSCH and a transmission power
of the PVCCH are determined according to the power control parameters determined
in the steps 410 and 420.

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in the
form of a single numeral in the step 410, the power of the PVSCH is determined by the
following formula:

Peyscu = min{PCMAX_PVSCH_pre, 1Olog(MPVSCH)+P0_PVSCH_PC5_pre} [dB]; and the
transmission power of the PVCCH is determined by the following formula:

Peveen = min{PCMAx_PVCCH_pre, 1Olog(MPVCCH)+P0_PVCCH_PC5_pre} [dB]; and

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in the
form of multiple numerals in the step 410, the power of the PVSCH is determined by
the following formula:

Ppvscu = min{PCMAx_PVSCH_pre, 1Olog(MPVSCH)+Po_PVSCH_PC5_pre,J} [dB]; and
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[118] the transmission power of the PVCCH is determined by the following formula:

[119] Peyeen = min{PCMAx_PVCCH_pre, 1Olog(MPVCCH)+Po_PVCCH_PC5_pre,J} [dB]

[120] where Mpyscu/Mpyccy 1s the number of PRBs occupied by the PVSCH/PVCCH.

[121] Now, this embodiment ends. By the method provided by this embodiment, the
transmission power of a UE out of coverage of a cell can be controlled, and the mutual
interference in the V2X communication can be further reduced according to the
absolute movement velocity of the UE.

[122]

[123] Embodiment 4

[124] In this embodiment, the UE can be in coverage of a cell. Typically, the UE is a UE
that moves slowly, that is, the average movement velocity is far lower than that of a
car. The UE determines, by receiving a configuration signaling from an eNB, power
control parameters of a resource pool transmitting a PVSCH and a PVCCH or a region
where the UE is located, wherein the second basic open-loop power is a set, and
different elements in the set correspond to different relative distances. Then, the UE
determines a distance to the farthest potentially dangerous vehicle according to the
signal received from a vehicle-mounted terminal, and determines a transmission power
according to this distance. Specifically, the method comprises the following steps.

[125] Step 510: By a UE, resource-pool-specific power control parameters of the PVSCH
and PVCCH are determined by receiving a signaling from an eNB.

[126] The power control parameters of the PVSCH comprise: Peyviax_pyscus Po_pvscus Opyscn

and {P, pyscu pcs,110<i<I-1}; and the power control parameters of the PVCCH
comprise: Peyax_pvecns Po_pveens Opveen and {Po_pyeen_pes 10<i<I-1}. Wherein, Peyax_
pvscrs Pevax_pveen, Po_pvscn, Po_pveen, Gevsen and Olpyeen have the same meanings as in
Embodiment 1. {P, pyscy_pcesl0<i<I-1}/{P, pyccn_pesil0<i<I-1} is a second basic open-
loop power set of the PVSCH/PVCCH in the resource pool P or region R configured
by the eNB, and the number I of elements in each set can be configured by the eNB or
defined by the standard. Different elements in the set correspond to different relative
distance intervals. More specifically, the it element in the set corresponds to the i
relative distance interval. For example, P, pyscu_pcso/Po_pveen_peso corresponds to a short
distance, P, pyscu_pcs.1/Po_pvecn_pes. corresponds to a medium distance, and P, pyscy pesa /
P, _pvcen_peso corresponds to a long distance. The distance sizes corresponding to the
short distance, the medium distance and the long distance can be defined by the
standard or configured by the eNB. Or, P, pvscu_pcsi/Po_pvcen_pes; corresponds to a
relative distance D, range [iD /1, (i+1)Dpa/1], where Dy, is a maximum relative
distance defined by the standard or configured by the eNB. Or, P, pvscu_pcsi/Po_pvecn pesi
corresponds to the i distance interval, where the range of the i distance interval is
configured by the eNB or defined by the standard.
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Wherein, preferably, the larger the distance indicated by the relative distance range
between the UE and a potentially dangerous vehicle is, the higher the second basic
open-loop power is.

Step 520: By the UE, a corresponding second basic open-loop power parameter is de-
termined according to the current maximum relative distance to a potentially
dangerous vehicle.

Wherein, the potentially dangerous vehicle refers to all vehicles with a distance to the
UE less than D,,,,. Or, the potentially dangerous vehicle refers to all vehicles with a
time for meeting the current UE less than T, where T is a value defined by the
standard, for example, T=4s. That is, D,;<V,;T+0.5A,;T?, where D, is a relative
distance between a vehicle j and the current UE, V,; is a relative velocity of the both, A
+j 1s a relative acceleration of the both, and the meeting means that the vehicle and the
current UE will arrive at a same position at a certain moment in accordance with the
current movement trajectory; or, a criteria for a potentially dangerous vehicle is de-
termined by the UE.

A second basic open-loop power parameter index J shall be used by the UE is a
relative distance interval index corresponding to the maximum relative distance
between the UE and the potentially dangerous vehicle. For example, if P, pyscu pesi/Po_
pvcen_pes;i corresponds to a relative distance D, range [iD /1, (i+1)Dpa/1), the value of J

is determined by the following formula: j= | max( D w1 D o | , where max(D,;)

is a maximum relative distance, detected by the UE, between a potentially dangerous
vehicle and the UE.

Step 530: By the UE, a transmission power of the PVSCH and a transmission power
of the PVCCH are determined according to the power control parameters determined
in the steps 510 and 520.

The transmission power of the PVSCH is determined by the following formula:

Ppyscn = min{Peyax_pvscu, 10102(Mpyscr)+Po_pvscn_pcss, 1010g(Mpysen)+Po_pyvscuta
pvscn“PLc} [dB]; and

the transmission power of the PVCCH is determined by the following formula:

Ppycen = min{Peyax_pveen, 1010g(Mepyeen)+Po_pvecn_pesss 10102(Mpyeen)+Po_pyvecuta
pveen“PL} [dB];

where Mpyscu/Mpyccn is the number of PRBs occupied by the PVSCH/PVCCH, and
PL. is a path loss of a UE relative to the eNB.

It is to be specifically noted that, if a UE does not detect any potentially dangerous
vehicle, preferably, the UE can stop transmitting the PVSCH/PVCCH, or transmit the
PVSCH/PVCCH at a minimum power.

Now, this embodiment ends. In comparison to the method in Embodiment 1, in this
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embodiment, the UE can determine a corresponding transmission power according to
the maximum distance to a potentially dangerous vehicle, and can stop transmitting the
PVSCH/PVCCH when there is no potentially dangerous vehicle, so that the utilization
of energy can be effectively improved. The processing mode in this embodiment is

particularly suitable for a low-speed UE.

Embodiment 5

In this embodiment, the UE can be out of coverage of a cell. Typically, the UE is a
UE that moves slowly, that is, the average movement velocity is far lower than that of
a car. The UE determines, by preconfiguration, power control parameters of a resource
pool transmitting a PVSCH and a PVCCH or a region where the UE is located,
wherein the second basic open-loop power is a set, and different elements in the set
correspond to different relative distances. Then, the UE determines a distance to the
farthest potentially dangerous vehicle according to the signal received from a vehicle-
mounted terminal, and determines a transmission power according to this distance.
Specifically, the method comprises the following steps.

Step 610: By a UE, resource-pool-specific power control parameters of the PVSCH
and PVCCH are determined by preconfiguration.

It is assumed that a resource pool for the UE to transmit the PVSCH and the PVCCH
is P, the power control parameters of the PVSCH comprise Pcyax_pvscn_pre and P
o_pvscH_pcs_pre» ad the power control parameters of the PVCCH comprise Peyax_pvech pre
and P, pvcen_pes_pre; OF, the power control parameters of the PVSCH comprise P
emax_pvsch_pre a0d {Po_PVSCH_PCS5_pre.il0<i<I-1}, and the power control parameters
of the PVCCH comprise Peyax pvecn pre a0d { Py pyeen_pes_preil0<i<I-1}. Wherein, P
eMAX_pvscH_pre! Pemax_pvect pre 18 @ preconfigured maximum PVSCH/PVCCH transmission
power, P, pyscu_pes_pre/Po_pvecn pes pre 18 @ second basic open-loop power of the PVSCH/
PVCCH in the preconfigured resource pool P. {P, pyscu pcs preil0<i<I-1}/{P
o_pveen_pes_preil0<1<I-1} is a second basic open-loop power set of the PVSCH/PVCCH
in the preconfigured resource pool P, and the number I of elements in each set can be
defined by the standard. Different elements in the set correspond to different relative
distances D,, the corresponding way is the same as in Embodiment 4.

Step 620: By the UE, a corresponding second basic open-loop power parameter value
is determined according to the current maximum relative distance to a potentially
dangerous vehicle.

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in the
form of a set in the step 610, this step is required to be executed; or otherwise, this step
will be canceled.

The UE determines a corresponding second basic open-loop power parameter index J
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by the same method as in the step 520.

Step 630: By the UE, a transmission power of the PVSCH and a transmission power
of the PVCCH are determined according to the power control parameters determined
in the steps 610 and 620.

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in the
form of a single numeral in the step 610, the power of the PVSCH is determined by the
following formula:

Ppyscn = min{PCMAX_PVSCH_pre, 1Olog(MPVSCH)+P0_PVSCH_PC5_pre} [dB]; and

the transmission power of the PVCCH is determined by the following formula:

Poveen = min{PCMAx_PVCCH_pre, 1Olog(MPVCCH)+Po_PVCCH_PC5_pre} [dB]; and

If the second basic open-loop power of the PVSCH/PVCCH is preconfigured in a
manner of a set comprising multiple of numeral in step 610, the power of the PVSCH
is determined by the following formula:

Ppyscu = min{Pevax_pvscr_pres 1010g(Mpyscn)+Po_pvsen_pes_pres} [dB]; and

the transmission power of the PVCCH is determined by the following formula:

Peveen = min{PCMAx_PVCCH_pre, 1Olog(MPVCCH)+P0_PVCCH_PC5_pre,J} [dB];

where Mpyscu/Mpyccn is the number of PRBs occupied by the PVSCH/PVCCH.

Now, this embodiment ends. By the method provided by this embodiment, the
accurate control on the power of a UE out of coverage of a cell is realized, and the
mutual interference in the V2X communication can be further reduced according to the
relative distance between UEs. Similarly to Embodiment 4, this embodiment is par-
ticularly suitable for a low-speed UE.

In Embodiments 2 to 5, the processing of selecting a power control parameter value
from a set according to the current UE state is disclosed, where the description is given
by taking the absolute movement velocity range of a UE and relative distance range as
the current UE state as an example. Of course, the current UE state, on which the de-
termination of a power control parameter value is based, is not limited to the above two
cases, and other cases can also be used. For example, the current UE state is a service
type corresponding to data transmitted by a UE, a relative movement velocity range
between a UE and other UEs surrounding the UE, a geographic location range of a UE,
and/or a UE density range in an environment of a UE. Wherein, preferably, the higher
the velocity indicated by the absolute movement velocity range of the UE is, the higher
the second basic open-loop power is; and/or, the larger the distance indicated by the
relative distance range between the UE and the potentially dangerous vehicle is, the
higher the second basic open-loop power is; and/or, the higher the velocity indicated
by the relative movement velocity range between UEs is, the higher the second basic
open-loop power is; and/or, the larger the density indicated by the UE density range in

the environment of the UE is, the lower the second basic open-loop power is.
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[159] The present application further provides a power control apparatus in a V2X commu-
nication, which can be used for implementing the methods described above. Fig. 3 is a
basic structure diagram of the power control apparatus according to the present ap-
plication. As shown in Fig. 3, the apparatus comprises a parameter acquisition unit and
a power control unit.

[160] Wherein, the parameter acquisition unit is configured to acquire power control pa-
rameters of a PVSCH or a PVCCH in a V2X communication. The power control unit
is configured to determine a transmission power of the PVSCH or the PVCCH
according to the acquired power control parameters.

[161] It can be understood by a person of ordinary skill in the art that all of or a part of
steps in the embodiment methods can be implemented by instructing related hardware
by programs. The programs can be stored in a computer-readable storage medium, and,
when executed, include one or a combination of the steps of the method embodiments.

[162] In addition, each functional unit in each embodiment of the present application can
be integrated into a processing module; or, each unit can exist alone physically; or, two
or more units can be integrated into one module. The integrated module can be im-
plemented in the form of hardware, or can be implemented the form of a software
functional module. If the integrated module is implemented in the form of a software
functional module and sold or used as an independent product, the integrated module

can also be stored in a computer-readable storage medium.

[163] The storage medium can be a read-only memory, a magnetic disk, an optical disk,
etc.
[164] The preceding description merely shows preferred embodiments of the present ap-

plication and is not intended to limit the present application. Any modification,
equivalent replacement or improvement made within the spirit and principle of the
present application shall fall into the protection scope of the present application.
[165]
[166]
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Claims

A power control method in a Vehicle to X communication (V2X com-
munication), characterized in that, comprising the following steps of:
acquiring, by a User Equipment (UE), power control parameters of a
Physical V2X Shared Channel (PVSCH) or a Physical V2X Control
Channel (PVCCH) in a V2X communication, the power control pa-
rameters comprising a second basic open-loop power, the second basic
open-loop power reflecting an interrelationship between different V2X
UEs; and

determining, by the UE, a transmission power of the PVSCH or the
PVCCH according to the acquired power control parameters.

The method according to claim 1, characterized in that the step of de-
termining a transmission power of the PVSCH or the PVCCH
according to the acquired power control parameters comprises:

by the UE, selecting, from the acquired power control parameters, a
parameter value corresponding to a current UE state, and determining a
transmission power of the PVSCH or the PVCCH according to the
selected parameter value.

The method according to claim 2, characterized in that the power
control parameters comprise one or more sets, and the sets comprise a
multiple of parameter values corresponding to different UE states; and
the selecting a parameter value corresponding to a current UE state
comprises: determining, from the sets, a parameter value corresponding
to the current state according to the current UE state.

wherein, in the sets, a correspondence between UE states and parameter
values is configured by the eNB or preset.

The method according to claim 2 or 3, characterized in that the UE
state is one of or a combination of several of the following: an absolute
movement velocity range of a UE, a service type corresponding to data
transmitted by a UE, a relative distance range between a UE and a po-
tentially dangerous vehicle, a relative movement velocity range
between UEs, a geographic location range of a UE and a UE density
range in an environment of a UE.

The method according to claim 1, characterized in that the power
control parameters are acquired by receiving a configuration signaling
from an evolved Node B (eNB) or by preconfiguration,

wherein when the UE is located within an In Coverage (IC) range, the
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power control parameters are acquired by receiving a configuration
signaling from an eNB;

the power control parameters comprise: a maximum PVSCH/PVCCH
transmission power Peyiax pyscn/Pemax pvecn~ configured by the eNB, a
first basic open-loop power P, pyscu/Po_pyvcen for a PVSCH/PVCCH
resource pool or a set region, a path loss compensation factor apyscp/a
pveen for the PVSCH/PVCCH resource pool or the set region, and a
second basic open-loop power P, pyscu pcs/Po_pvecn pes for the PVSCH/
PVCCH resource pool or the set region; and

the determining a transmission power of the PVSCH comprises: Ppyscy
= min{Peyax_pvscu, 1010g(Mpyscu)+Po_pvscu_pes, 1010g(Mpysen)+Po_pvscu
+apyscn™PL. }; and/or, the determining a transmission power of the
PVCCH comprises: Ppycey = min{Peyax pvecn, 1010g(Mpecen)+P
o_pveen_pcs, 1010g(Mpyeen)+Po_pvecntOpveen™PLe )

wherein, Mpyscu/Mpyccn 1S the number of Physical Resource Blocks
(PRBs) occupied by the PVSCH/PVCCH, PL. is a path loss of a UE
relative to the eNB, and "/" denotes "or".

The method according to claim 3, characterized in that, when the UE is
located within an IC range, the power control parameters are acquired
by receiving a configuration signaling from an eNB;

the power control parameters comprise: a maximum transmission
power Peyviax_pvscn/Pemax_pvecn configured by the eNB for a PVSCH/
PVCCH resource pool or a set region, a first basic open-loop power P,
pvscn/Po_pvecn for the PVSCH/PVCCH resource pool or the set region, a
path loss compensation factor dpyscu/Opyccy for the PVSCH/PVCCH
resource pool or the set region, and a second basic open-loop power set
{P, pvscu_posl0<i<I-1}/{P, pvcen pesil0<i<I-1} for the PVSCH/PVCCH
resource pool or the set region, wherein different parameter values in
the second basic open-loop power set correspond to different UE states,
and | is a positive integer predefined or configured by the eNB; and

the determining a transmission power of the PVSCH according to the
selected parameter value comprises: Ppyscy = min{Peyax pyscn, 10log(M
pvsct)+Po_pvsen_pcsy, 10102(Mpysen)+Po_pyscutOpysen*PLe }; and/or, the
determining a transmission power of the PVCCH according to the
selected parameter value comprises: Peycen = min{Pevax_pvecns,
10log(Mpcccu)+Po_pvect_pess, 1010g(Meyect)+Po_pvecutpyveen*PL )5
where Mpyscu/Mpyccn is the number of PRBs occupied by the PVSCH/
PVCCH, PL. is a path loss of a UE relative to the eNB, and "/" denotes
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" "

or".

The method according to claim 3, characterized in that, when the UE is
located within an IC range, the power control parameters are acquired
by preconfiguration;

the power control parameters comprise: a preconfigured maximum
transmission power Peyvax pvscn_pre/Pemax_pveen pre and a second basic
open-loop power set { P, pyscu_pcs_prelOSI<I-1{ Py pyecu_pes_preil0<1<I-1}
for a PVSCH/PVCCH resource poor, wherein different parameter
values in the second basic open-loop power set correspond to different
UE states, and

the determining a transmission power of the PVSCH comprises: Ppyscy
= min{Pcevax_pvsci_pres 1010€(Mpyscu)+Po_pvscu_pcs_prey }; and/or, the de-
termining a transmission power of the PVCCH comprises: Ppyccy =
min{Pemax_pvecu_pres 10108(Mpcccn)+Po_pvecu_pes_pres }s

where Mpyscu/Mpyccn is the number of PRBs occupied by the PVSCH/
PVCCH.

The method according to claim 6 or 7, characterized in that a UE state
corresponding to different parameter values of the second basic open-
loop power is an absolute movement velocity range;

when selecting a parameter value corresponding to the current UE state,
for the second basic open-loop power, an absolute movement velocity
range into which an absolute movement velocity V, falls is determined
according to the current absolute movement velocity V, of the UE, and
a parameter value P, pyscy_pcs,; corresponding to the absolute movement
velocity range is selected, where J is an index of the selected parameter
value.

The method according to claim 8, characterized in that the absolute
movement velocity range is configured by the eNB or preset; or,

if i<I-1, the absolute movement velocity range corresponding to P
o_pvscH_pcsil Po_pveen pesi 18 [1V ma/L,(1+1) Vina/1); and, if i=I-1, the absolute
movement velocity range corresponding to P, pyscu_pcsi/Po_pvecn_pes.i 18
[1V /L, +00), where V. is a maximum UE absolute velocity
predefined or configured by the eNB.

The method according to claim 8, characterized in that a way of de-
termining a current absolute movement velocity V, of the UE
comprises:

using a current instant movement velocity V; of the UE as the V,; or

V.= V+0.5A; where A, is a current instant acceleration; or
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V.= V+AA, where A is an expected physical layer delay or a half of
the expected physical layer delay of data carried by PVSCH/PVCCH.
The method according to claim 8§, characterized in that,

J=1| v /v, |,where Vg, is a maximum UE absolute velocity

predefined or configured by the eNB.

The method according to claim 6 or 7, characterized in that a UE state
corresponding to different parameter values of the second basic open-
loop power is a relative distance range between a UE and a potentially
dangerous vehicle; and

when selecting a parameter value corresponding to the current UE state,
for the second basic open-loop power, a relative distance range into
which a maximum relative distance falls is determined according to the
maximum relative distance between the current UE and the potentially
dangerous vehicle, and a parameter value P, pyscy_pcs,; corresponding to
the relative distance range is selected, wherein J is an index of the
selected parameter value,

wherein the relative distance range is configured by the eNB or preset;
or, the relative distance range corresponding to P, pyscu pcsi/Po_pvecen pesi
i [iD./L(1+1)D,./I), where D, is a maximum relative distance
predefined or configured by the eNB,

wherein a vehicle with a relative distance to the UE smaller than D, is
used as a potentially dangerous vehicle; and

when the relative distance range corresponding to P, pyscu pesi/Po_pvec

pcs; 18 [IDmax/L(i+1)Dmax/I), j= | max( D DD oy | , where

max(D,;) denotes the maximum relative distance,

wherein if there is no potentially dangerous vehicle, the method
comprises: by the UE, stopping transmitting the PVSCH/PVCCH, or
transmitting the PVSCH/PVCCH at a minimum power.

The method according to claim 4, characterized in that, when the
second basic open-loop power is a set comprising a multiple of
parameter values,

the higher the velocity indicated by the absolute movement velocity
range of the UE is, the higher the second basic open-loop power is;
and/or

the larger the distance indicated by the relative distance range between
the UE and the potentially dangerous vehicle is, the higher the second

basic open-loop power is; and/or,
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the higher the velocity indicated by the relative movement velocity
range between UEs is, the higher the second basic open-loop power is;
and/or

the larger the density indicated by the UE density range in the en-
vironment of the UE is, the lower the second basic open-loop power is.
The method according to any one of claims 1 to 13, characterized in
that the power control parameters are determined by one or more of the
following information:

a cell where the UE is located currently, a frequency of a transmitting
carrier where the UE is located currently, a transmitting resource pool
where the UE is located currently, and a service type corresponding to
data to be transmitted by the UE currently.

A power control apparatus in a V2X communication, characterized in
that, comprising a parameter acquisition unit and a power control unit;
the parameter acquisition unit is configured to acquire power control
parameters of a PVSCH or a PVCCH in a V2X communication, the
power control parameters comprising a second basic open-loop power,
the second basic open-loop power reflecting an interrelationship
between different V2X UEs; and

the power control unit is configured to determine a transmission power
of the PVSCH or the PVCCH according to the acquired power control

parameters.
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