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(57) Abstract: The present disclosure discloses a method for transmitting data, including the following blocks. A first device senses
scheduling assignment (SA) and received power of a second device, and a total received energy of each subband; the first device
determines a reference value of received power of the second device and a reference value of total received energy, based on a sensing
result of the second device; the first device selects a resource, based on the reference value of received power and reference value of
total received energy; the first device transmits data. By adopting the method of the present disclosure, decoding performance of SA
is improved, and accuracy for measuring received power of the SA is also enhanced. Subsequently, on the basis of SA and received
power, performances for selecting/re-selecting channel resources are improved.
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Description
Title of Invention: METHOD AND DEVICE FOR

TRANSMITTING DATA
Technical Field

The present disclosure relates to wireless communications technologies, and more
particularly, to a method and a device for transmitting data in a vehicle to everything
(V2X) system.

Background Art

At present, Device to Device (D2D) communication technologies have already been
accepted by the third Generation Partnership Project (3GPP) standard, depending on
great potential value thereof in public safety field and general civil communication
field. Standardizations of some functions of D2D communication technologies have
already been achieved in 3GPP Rel-12, which include mutual discoveries of D2D
terminals in a cell coverage secarino, and broadcast communications among D2D
terminals in a In Coverage (IC) scenario, a Partial Coverage (PC) scenario and an Out
of Coverage (OC) scenario.

At present, 3GPP Rel-12 standard defines two kinds of D2D broadcast commu-
nication modes, which are referred to as Mode 1 and Mode 2 for short. Mode 1
requires that a user equipment (UE), which transmits a D2D broadcast communication,
must be an in coverage UE (ICUE) under a cellular network. The UE obtains con-
figuration information of a physical sidelink control channel (PSCCH) resource pool of
Mode 1, by receiving system broadcast signaling from an evolved Node B (eNB).
Foregoing configuration information of PSCCH resource pool includes a PSCCH
period, a position of a subframe for transmitting PSCCH within each period, and a
position of a physical resource block (PRB) for transmitting PSCCH within each
subframe. When there is data for a UE supporting Mode 1 broadcast communication,
the UE applies for dedicated Mode 1 communication resources to an eNB via a
specific buffer status report (BSR). Subsequently, the UE senses sidelink grant of the
eNB before each PSCCH period, obtains a position of a resource for transmitting
PSCCH and physical sidelink shared channel (PSSCH) within the PSCCH period. In
Mode 1, resource conflicts among different UEs may be avoided, through centralized
control of the eNB.

A UE transmitting D2D broadcast communications in Mode 2 may be an ICUE, or
may be an OCUE outside the coverage of a celluar network. The ICUE obtains a
PSCCH resource pool of Mode 2, and configurations of an associated PSSCH resource

pool, by receiving broadcast signaling of an eNB system. The PSSCH resource pool
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includes a position of a subframe for transmitting PSSCH within an associated PSCCH
period, and a position of a PRB for transmitting PSSCH within each subframe.
Randomly select resources for transmitting PSCCH and associated PSSCH within each
PSCCH period. The OCUE determines a PSCCH resource pool of Mode 2, and config-
urations of an associated PSSCH resource pool, by using preconfigured information.
Resource selection mode of the OCUE is the same as that of the ICUE. In the PC
scene, configurations of a Mode 2 resource pool preconfigured by an OCUE are
relevant with carrier frequency, system bandwidth, and/or, time division duplexing
(TDD) configurations of a cell located by an ICUE, which participates in a D2D
broadcast communication.

In foregoing two kinds of D2D broadcast communication modes, the PSCCH
resource pool and the PSSCH resource pool, or PSSCH resource are bound with a one-
to-one correspondence. Within each PSCCH period, the PSCCH resource pool is
located before the associated PSSCH resource pool, or PSSCH resource, and resources
thereof are not overlapped. In addition, a D2D terminal always operates in a half-
duplex mode. Thus, terminals simulataneously transmitting cannot receive a signal
from a peer end. In Rel-12, each PSCCH will be transmitted twice within each PSCCH
period. Each PSCCH transmission occupies one PRB. And foregoing half-duplex lim-
itations may be solved, by using resource hopping. For example, for PSCCH
transmitted with the same subframe in a first transmission, an offset may be generated
for a postion of a subframe transmitting such resource in a second transmission. Offset
magnitude is relevant with frequency domain position of the first resource
transmission. Thus, for PSCCH transmitted with the same subframe in the first
transmission, it is guaranteed that position of subframe for re-transmitting the PSCCH
is different. Besides, two transmissions may ensure reliability of PSCCH reception.

FIG.1 illustrates a structure of an uplink subframe in a 3GPP D2D system. In 14 Or-
thogonal Frequency Division Multiplexing (OFDM) symbols of one subframe, two
OFDM symbols are used for transmitting a Demodulation Reference Signal (DMRS).
Symbol indexes of the foregoing two OFDM symbols are respectively 3 and 10. The
last OFDM symbol of the subframe is punctured fixedly, which is used for generating
transceiver conversion time of a device, and avoiding overlapping of two adjacent
subframes resulted from problems, such as transmission delay, timing advance. Other
symbols are used for transmitting uplink data. Here, the first OFDM symbol of the
subframe also transmits data. However, when implementing practically, this OFDM
symbol may be taken as automatic gain control (AGC).

Since 3GPP D2D communications mainly aim at low speed terminals, and V2X
services with lower requirements of delay sensitivity and reception reliability, D2D

functions already achieved are far from meeting users’ requirements. In each
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subsequent 3GPP version, it is a wide consensus to further enhance the D2D functional
framework, which is achieved by each communication terminal manufacture and com-
munication network equipment manufacture at present. Based on current D2D
broadcast communiation mechanism, Vehicle to Vehicle/
Perdestrian/Infrastructure/Network (V2X), which supports a direct low-delay commu-
nication with higher-reliability between high-speed devices, between a high-speed
device and a low-speed device, between a high-speed device and a stationary device, is
one function needing to be standardlized firstly.

Requirements of main application scenes of D2D are met by the structure of the
uplink subframe, which is shown in FIG.1. However, for a typical V2X application
scene, €.g., the highest UE relative speed supported by the V2X communication is
500km/h, the carrier frequency may achieve 6GHz, serious inter-subcarrier inter-
ferences may be brought about by Doppler shift resulted from high-speed and high
carrier frequency. In addition, take into account influences of timing offset and
frequency offset between a base station and a UE, performance requirements cannot be
met by the DMRS structure shown in FIG.1. In current discussions of standardization
conferences, FIG.2 shows an important solution, that is, DMRS is transmitted on 4
OFDM symbols, so as to improve time density of DMRS. In other words, indexes of
DMRS symbols are respectively 2, 5, 8 and 11, so as to provide better performances.

In a 3GPP D2D system, DMRS sequences of PSCCH are fixed. That is, all the
transmitters adopt the same DMRS sequence. Specifically, on the basis of a DMRS
generation method in a long term evolution (LTE), the root sequence of the DMRS is
obtained based on a physical cell identity (PCID) 510. Cyclic shift (CS) of the DMRS
is fixed to be 0. Orthogonal cover code (OCC) of the DMRS is fixed to be [1 1].
Scrambling sequence of scheduling information carried by PSCCH is also fixed. That
is, all the transmitters adopt the same scrambling sequence. Specifically, on the basis
of a scrambling-code generation method in the LTE, PCID is configured to be 510.
Other information, such as a time slot index, a UE ID, is fixed to be 0. Based on such
method, when two devices transmit SA on the same PRB, DMRSs of the two devices
are completely overlapped, which is equivalent to one DMRS sequence at a receiver.
Since terminal density in the V2X communication is much higher than that in D2D, the
probability for at least two devices to transmit SA and/or data on the same resource is
greatly increased, that is, a case where SA resources are conflicted. In addition to
foregoing conflicts, even if two sending devices transmit data with different fre-
quencies of the same subframe, reception performance may also be reduced by in-band
leakage interference, taking into account influences of distance effect. That is, for a
receiver, compared with energes given away to other adjacent PRBs by a device very

close, energes on these adjacent PRBs coming from remote devices may be in the same
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order of magnitude, or even weaker. Since terminal density in the V2X communication
is much higher than that in D2D, foregoing in-band leakage interference may become

€ven worse.
Based on discussions in current standardization conferences, one solution is to solve

foregoing problems of collosion and in-band leakage based on sensing. One basic as-
sumption here is to occupy resources by a device with semi-persistent scheduling
(SPS). That is, resources occupied by a device are periodical within a duration. As
shown in FIG.3, a time point that a device selects PSCCH/PSSCH resources is rep-
resented with subframe n. Within a time period from subframe (n-a) to subframe (n-b),
a device firstly senses resources within a resource pool thereof, and determines which
time-frequency resources are occupied and which time-frequency resources are idle.
And then, the device selects PSCCH/PSSCH resources within subframe n. Denote that
PSCCH is transmitted within subframe (n+c), PSSCH is transmitted within subframe
(n+d), and a reserved resource is in subframe (n+¢). Subsequently, the device transmits
PSCCH in subframe (n+c), transmits PSSCH in subframe (n+d), and transmits a next
data within the reserved resource of subframe (n+e). More particularly, when c is equal
to d, PSCCH and PSSCH are located within the same subframe. There are two modes
for foregoing device to sense resources within the resource pool thereof. A first mode
is to obtain accurate information of channels occupied by other devices, after decoding
PSCCH, so as to measure received power of a corresponding device. The other mode
depends on sensing energy of a PSSCH resource pool. The first method may obtain
accurate information about channel occupation and reservation. However, when the
PSCCH is not correctly received, e.g., when PSCCH collisions of multiple devices
occur, the PSCCH-based sensing is failed. The second method is to determine whether
resources are occupied, based on level of sensed energy, so as to avoid using occupied
resources as much as possible. However, since a V2X service is not strictly periodic,
message periods of various devices may also be different within a time period, which
affects predictive performances of the energy-based sensing method. Practically, the
PSCCH-based sensing and energy-based sensing may be used in combination, so as to

avoid collision and interference as much as possible, and improve performances.
Disclosure of Invention
Technical Problem

When the PSCCH is correctly received, how to sense energies of the PSCCH is an
urgent problem to be solved.
Solution to Problem

The present disclosue provides a method, a device and a base station for transmitting

data. By adopting the method, performances for successfully receiving SA may be
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enhanced, and measurement accuracy of received power of the SA may also be
improved. Subsequently, the received power based on SA and device may be
improved. Collision and interference among devices may be better avoided.

To achieve foregoing objectives, the present disclosure adopts the following
technical solutions.

A method for transmitting data, including:

sensing, by a first device, scheduling assignment (SA) and received power of a
second device, and a total received energy of each subband;

determining, by the first device, a reference value of received power of the second
device and a reference value of the total received energy, based on a sensing result of
the second device;

selecting a resource, by the first device, based on the reference value of received
power and the reference value of the total received energy; and,

transmitting data, by the first device, by using the selected resource.

Preferably, sensing by the first device the SA of the second device includes:

for a SA successfully decoded, measuring the received power of the SA, based on a
Demodulation Reference Signal (DMRS) of the SA, wherein there are multiple DMRS
sequences.

Preferably, sensing by the first device the SA of the second device includes:

decoding, by the first device, the SA of the second device;

for a SA successfully decoded, generating a modulation symbol sequence of a data
portion of the SA, based on the decoded SA;

measuring the received power of the SA successfully decoded, based on the
modulation symbol sequence.

Preferably, sensing by the first device the SA of the second device includes:

decoding, by the first device, the SA of the second device;

for a SA successfully decoded, sensing received power of a DMRS of a data channel,
which is scheduled by the SA.

Preferably, sensing by the first device the SA and received power of the second
device including:

for a resource of the second device, when the first device received a first SA
scheduling the resource, the first device does not receive a second SA scheduling the
resource within a period, the first device receives a third SA scheduling another
resource of the second device within the period, wherein the third SA received does
not indicate to release resources;

not releasing the resource, and

measuring, by the first device, the received power on the resource.

Preferably, sensing by the first device the SA and received power of the second
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device includes:
[33] when the first device does not receive a fourth SA scheduling the second device
within a period, however, the first device receives a fifth SA scheduling the second

device within the period, wherein the fifth SA does not indicate to release resources,

[34] not releasing the resource by the second device; and,

[35] measuring, by the first device, the received power of the second device on the
resource.

[36] Preferably, sensing by the first device the SA and received power of the second

device includes:

[37] when the first device does not receive a data channel of a resource of the second
device within a period,

[38] obtaining the received power of the second device within the period, based on a data
transmission of the second device on the resource within another period; or,

[39] obtaining the received power of the second device on the resource, based on a data

transmission of the second device on another resource; or,

[40] measuring the received power of the second device, based on the SA of the second
device; or,
[41] enabling the resource to be un-available to the first device, by configuring the

reference value of received power of the second device;

[42] or, wherein the resource is not used to obtain the reference value of received power
of the second device.

[43] Preferably, selecting the resource includes:

[44] for a SA, when a resource scheduled by the SA is located after subframe n, not

performing a resource reservation for the resource; or,

[45] obtaining the received power on the resource, and processing the resource
reservation.
[46] Preferably, determining the reference value of received power of the second device

and the reference value of total received energy includes:

[47] determining a reference value of received power on a channel resource, which is
occupied by the second device subsequently, based on a measurement value of
received power of the second device within a sensing window; and,

[48] determining the reference value of received energy on a subband, based on the mea-
surement value of total received energy of each subband within the sensing window.

[49] Preferably, the reference value of received power of the second device includes at
least one of:

[50] the last measurement value of received power of the second device within the sensing
window;

[51] an average value of measurement values of received power about the second device
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within the sensing window;

a weighted average value of measurement values of received power about the second
device within the sensing window; or,

a sliding average value of measurement values of received power about the second
device within the sensing window.

Preferably, for the k™ resource of the second device, the reference value of received
power on the k™ resource of the second device includes at least one of:

a measurement value of the last received power corresponding to the k* resource
within the sensing window;

an average value of measurement values of received power corresponding to the k™
resource within the sensing window;

a weighted average value of measurement values of received power corresponding to
the k™ resource within the sensing window; or,

a sliding average value of measurement values of received power corresponding to
the k™ resource within the sensing window.

Preferably, for the k™ resource of the second device, on the basis of a subband
occupied by the k™ resource of the second device, the reference value of received
power on the k' resource of the second device includes at least one of:

a measurement value of received power on a subband, which is occupied by the
second device for the last time within the sensing window;

an average value of measurement values of received power on a subband, which is
occupied by the second device within the sensing window;

a weighted average value of measurement values of received power on a subband,
which is occupied by the second device within the sensing window; or,

a sliding average value of measurement values of received power on a subband,
which is occupied by the second device within the sensing window.

Preferably, the measurement value of received power includes:

an average value of received power on all the subbands, which are occupied by the
second device in a subframe; or,

the received power on a resource occupied by the second device within a subframe,
which is measured by taking subband as granularity.

Preferably, determining the reference value of received power of the second device
includes:

determining the reference value of received power of the second device, by using all
the measurement values of received power of the second device within the sensing
window; or,

determining the reference value of received power of the second device, by using a

measurement value of received power on un-released resources of the second device
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within the sensing window.
Preferably, determining the reference value of received power on the channel

resource occupied by the second device subsequently, based on the measurement value
of received power of the second device within the sensing window, includes:

determining the reference value of received power of a subsequent transmission
about the second device, based on each measurement value of received power of the
second device within the sensing window, and change trend of the each measurement
value.

Preferably, when is greater than a threshold, the resource occupied b
y Pre +X g p y

the second device is not available, wherein P is the reference value of received
ref

power of the second device, and X is an offset value.

A device for transmitting data, including a sensing module, a resource selecting
module and a transceiver module, wherein

the sensing module is configured to SA and received power of a second device, and a
total received energy of each subband;

the resource selecting module is configured to determine a reference value of
received power of the second device and a reference value of total received energy,
based on a sensing result of the second device, and select a resource, based on the
reference value of received power and the reference value of total received energy;
and,

the transceiver module is configured to transmit data, by using the selected resource.

Advantageous Effects of Invention

By adopting the method in the present disclosure, decoding performance of the SA
may be improved, accuracy for measuring the received power of the SA may be
increased, and performances for selecting /re-selecting channel resources based on SA

and the received power may also be improved.

Brief Description of Drawings

FIG.1 is a schematic diagram illustrating an uplink subframe in an existing LTE
system.

FIG.2 is a schematic diagram illustrating an uplink subframe for transmitting a
DMRS on 4 OFDM symbols.

FIG.3 is a schematic diagram illustrating how to select/re-select channel resources
based on sensing.

FIG.4 is a flowchart illustrating how to sense a channel and select/re-select channel

resources, in accordance with an embodiment of the present disclosure.
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FIG.5 is a schematic diagram illustrating how to process resource occupation based

on another SA.
FIG.6 is a schematic diagram illustrating a first method for obtaining a reference

value of received power, in accordance with an embodiment of the present disclosure.
FIG.7 is a schematic diagram illustrating a second method for obtaining a reference
value of received power, in accordance with an embodiment of the present disclosure.
FIG.8 is a schematic diagram illustrating a third method for obtaining a reference
value of received power, in accordance with an embodiment of the present disclosure.
FIG.9 is a schematic diagram illustrating a structure of a device, in accordance with
an embodiment of the present disclosure.
FIG.10 is a schematic diagram illustrating how to process resource reservation, in ac-
cordance with an embodiment of the present disclosure.
FIG.11 is another schematic diagram illustrating how to process resource reservation,

in accordance with an embodiment of the present disclosure.

Mode for the Invention

To make objectives, technical solutions and advantages of the present disclosure
more clear, detailed descriptions of the present disclosure are further provided in the
following, accompanying with attached figures and embodiments.

In V2X communications, there may be many devices within a certain area, which
include vehicles, pedestrian and a Road Side Unit (RSU). Besides, so many nodes may
have requirements for transmitting data. Subsequently, when the device transmits data,
there is a great probability of collision and mutual interferences.

Assume that data transmission mechanism of the device is as follows, firstly, the
device transmits a control channel. The control channel is configured to indicate in-
formation, such as time-frequency resource occupied by a data channel, modulation
and coding scheme (MCS), which is referred to as scheduling assignment (SA). Sub-
sequently, foregoing device transmits data in the scheduled data channel. For a LTE
D2D/V2X system, foregoing SA is also referred to as PSCCH. The data channel is also
referred to as PSSCH. In order to avoid collision and reduce mutual interferences
among devices, FIG.4 is a flowchart of the present disclosure.

In block 401: a device A may firstly sense SA of other devices, and total energy
received by each subband within a resource pool of the device A.

One subband may include one or multiple consecutive PRBs. A data channel of a
device may occupy one or multiple subbands within one subframe. After information
of one SA is obtained by the device A via decoding, accurate information for
occupying a channel by a device transmitting foregoing SA may be obtained. For a SA

successfully decoded, the received power of such SA may be further measured, so as to
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assist resource selection/re-selection by using information of such received power.
Here, since transmission power of SA and a data channel, which are transmitted by one
sending device, is not independent of each other, e.g., when received power of SA is
relatively stronger, received power of a data channel thereof is generally stronger, the
received power of SA may reflect received power strength of a data channel of the
device, which transmits the SA. To better support such function, when two sending
devices transmit SA on the same PRB, that is, in a case where SA resources conflict, it
is necessary to improve the probability for successfully receiving a SA, and improve
measurement accuracy of the received power of the SA, which has been received suc-
cessfully. Alternatively, for a SA successfully received, received power of DMRS of a
data channel scheduled by the SA may be measured, based on a subband scheduled by
the SA, so as to assist resource selection/re-selection, by using such information of the
received power.

[94] One kind of information used for assisting resource selection/re-selection is energy,
which is received by each subband in the resource pool. Foregoing energy refers to the
total energy received by one subband. That is, when multiple sending devices transmit
signals on one subband, foregoing energy refers to the total energy of overlapped
signals of the multiple sending devices. In a case where the device A does not receive
SA, foregoing energy may still assist resource selection/re-selection. However, since
the lack of necessary information about future resource occupation, performances of
the device A are limited when selecting/re-selecting resources.

[95] In block 402: the device A selects a resource, based on sensing for the other devices,
a reference value of received power, and a reference value of total received energy.

[96] Specifically, the device A may select the resource appropriate for data transmission,
based on resource allocation information indicated by correctly decoded SA, received
power of a corresponding device, and the total received energy measured by each
subband in the resource pool of the device A. Here, processes for such successfully
decoded SA may be further divided into several cases. For example, when received
power of the correctly decoded SA is relatively stronger, a receiving device may
determine that the device transmitting such SA is very close, thus a UE avoids
occupying resources indicated by the SA. When received power of the correctly
decoded SA is weaker, the receiving device may determine that the device transmitting
such SA is far away. When there is no other appropriate resource, resources indicated
by the SA may be available. In the present disclosure, specific methods for selecting
and re-selecting resources are not limited.

[97] On the basis of resource occupation of a data channel, which is determined by the
correctly decoded SA, and received power of a corresponding sending device, for

example, Reference Signal Receiving Power (RSRP), when the SA further indicates
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that current data channel resources are continuously occupied in the future, the device
A explicitly learns resource occupation about the future subframe resource. The device
A determines the reference value of received power of the device B after subframe n,
based on a measurement value of received power of the device B within a sensing
window, so as to avoid mutual interferences as much as possible. Assume that the
device A determines the reference value of received energy on one subframe/subband
after subframe n, based on some known or configured resource period occupation in-
formation, and energy received by each subband in the resource pool, so as to
determine resource occupation about the future subframe resource, thereby avoiding

mutual interferences as much as possible.

Embodiment 1

In a 3GPP D2D system, DMRS sequences of SA are fixed. When at least two
devices transmit SA on the same resource, a device A may correctly receive SA of one
device therein. For example, generally speaking, the SA with stronger received power
may be correctly received. However, DMRS received by the device A is actually an
overlapped signal of the at least two sending devices. A channel estimation obtained
with DMRS is actually an overlapped channel of the at least two transmitting devices,
which will affect decoding performance for information of one SA. In addition, the
received power obtained based on DMRS measurement, which is referred to as RSRP
in the following, is also RSRP of overlapped signals, and cannot truly reflect received
power of one sending device with successful SA decoding. To solve such problem, one
method is to define multiple DMRS sequences, such that various sending devices may
use different DMRS sequences, thereby improving channel estimation accuracy and
RSRP measurement accuracy. Since multiple DMRS sequences are defined, corre-
spondingly, the receiving device may be requested to perform a blind detection on the
actually used DMRS sequence.

In current LTE system, a root sequence of a DMRS sequence is determined by a
Physical Uplink Shared Channel (PUSCH), based on a PCID. CS and OCC of DMRS
are also determined by the PUSCH, based on a cell-specific hopping sequence and in-
formation indicated by uplink scheduling signaling. In a V2X system, multiple DMRS
sequences are generated, based on some specific parameters.

The first parameter for generating a DMRS sequence is a sending device identity
(SID). For example, the root sequence may be selected based on the SID. Sub-
sequently, DMRS root sequences transmitted by various devices may be different. Fur-
thermore, CS and OCC may be determined based on the SID. Alternatively, since there
is a good correlation property among sequences, which are generated based on the

same root sequence and different CSs, the same root sequence may be adopted by all
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the UEs, or UEs using the same SA resource pool. Such root sequence may be
consistent with D2D, which is a DMRS root sequence of the LTE system determined
by PCID 510. Alternatively, such root sequence may be obtained with another PCID,
e.g., avoid using PCID adopted by other functions as much as possible, that is, an
optional value may be 504~509 or 511. Thus, after determining a root sequence with
PCID, CS and OCC may be determined with SID, so as to differentiate DMRS
sequences adopted by different devices. Here, in order to reduce number of blind-
detections performed by a receiving device on SA, a group of CS and OCC com-
bination may be selected firstly. For example, only 4 groups of CS and OCC com-
binations are allowed. And then, number of blind-detections performed by a receiving
UE on SA within one PRB is 4.

The second parameter for generating the DMRS sequence is a configured resource
pool ID of a device. Foregoing resource pool ID may refer to a SA resource pool ID, or
a resource pool ID of a data channel. Specifically, assume that SA resource pools of
two devices are totally overlapped, or partially overlapped, and resource pool IDs of
such SA resource in the two devices are different, the DMRS sequence may be
generated by using the resource pool ID. For example, the root sequence of DMRS is
firstly determined, based on a certain PCID, such as, one of 504~509 or 511, and then,
CS and OCC are determined with a resource pool index.

The third parameter for generating the DMRS sequence is a device type. In a V2X
system, devices may be divided into at least three classes, that is, vehicle, pedestrian
and RSU. Characteristics for transmitting data by devices of various types are
different. Thus, vehicles, pedestrian and RSU may be identified with different indexes
in sequence, which are referred to as a device type index, so as to determine a DMRS
sequence based on the device type index. For example, the root sequence of DMRS is
firstly determined, based on a certain PCID, such as, one of 504-509 or 511. And then,
CS and OCC are determined with the device type index. By adopting such method,
when SAs of sending devices of different types are transmitted within one RB, that is,
collision occurs, probability for successfully receiving one SA may be improved, and
accuracy for measuring RSRP may also be improved, thereby enhancing V2X per-
formances in a case, where multiple device types exist simultaneously.

The fourth parameter for generating the DMRS sequence is a subframe index. Such
subframe index may be a subframe index in a LTE subframe structure. Alternatively,
such subframe index may be a sequential number of a subframe, which is occupied by
a resource pool of a device. For example, the root sequence of DMRS is firstly de-
termined, based on a certain PCID, such as one of 504~509 or 511. And then, CS and
OCC are determined with foregoing subframe index.

The fifth parameter for generating the DMRS sequence is current transmission
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number of one transport block (TB). For example, the root sequence of DMRS is
firstly determined, based on a certain PCID, such as one of 504~509 or 511. And then,
CS and OCC are determined, by using current transmission number of one TB.

The sixth parameter for generating the DMRS sequence is priority. The priority here
may refer to a device priority, e.g., different priorities are allocated to different device
types, such as, vehicles, pedestrian and RSU. Alternatively, the priority here may refer
to a service priority. That is, the priority is determined by a service characteristic.
Thus, the DMRS sequence may be determined based on a priority index. For example,
the root sequence of DMRS is firstly determined, based on a certain PCID, such as one
of 504~509 or 511. And then, CS and OCC are determined with the priority index. By
adopting such method, when SAs of sending devices with different priorities are
transmitted within one RB, that is, collision occurs, probability for successfully
receiving one SA is improved, and accuracy for measuring RSRP is also improved,
thereby improving V2X performances in a case, where data with multiple different
priorities is transmitted simultaneously. For example, when two devices with different
priorities collide, the foregoing method has a probability of about 50% to improve per-
formances for transmitting data with higher priority. For example, take into account
that higher transmission power may be used when transmitting data with a higher
priority, by adopting foregoing method, the probability for transmitting data with a
higher probability is further increased.

Six parameters for generating the DMRS sequence have been described in the
foregoing. Actually, the root sequence of DMRS, CS and OCC may be determined
jointly, by using at least two of above parameters. Alternatively, the root sequence of
DMRS is firstly determined, based on a certain PCID, such as one of 504~509 or 511.
And then, CS and OCC are determined by using other parameters.

In addition, foregoing configured parameters of DMRS sequence may also be used
for generating a scrambling code of a data portion of SA. Alternatively, the scrambling
code may be determined, by jointly using at least two of foregoing parameters. For
example, the root sequence of DMRS of a data channel is determined, based on a
certain PCID, such as one of 504~509 or 511. And the scrambling code may be de-
termined, by taking into account other parameters.

Alternatively, N DMRS sequences may be configured by using high-level signaling,
such as, a broadcast channel. Still alternatively, N DMRS sequences are predefined.
The root sequence, CS and OCC of foregoing N DMRS sequences are not limited by
the present disclosure. When transmitting SA, a device may randomly select one
DMRS sequence, which is used for current SA transmission. Number of blind-de-
tections performed by a receiving device on SA may be controlled, by controlling size
of N.
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[113] In a 3GPP D2D system, DMRS sequences of SA are fixed. When at least two
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devices transmit SA on the same resource, a device A may correctly receive SA of one
device therein. However, DMRS received by the device A is actually an overlapped
signal of at least two sending devices. RSRP obtained after measuring DMRS is also
the RSRP of the overlapped signal, and cannot correctly reflect received power of a
sending device with successful SA decoding.

Here, although the DMRS sequence received by the device A is not appropriate for
measuring RSRP, a modulation symbol sequence of a data portion of the SA suc-
cessfully decoded, which is transmitted by a device, may be restored, based on SA in-
formation successfully decoded by the device A. The restored sequence of data portion
of the SA may be used for measuring received power of the SA. Specifically, for the
SA information obtained after decoding, the device A repeats encoding process and
mapping process of the SA, that is, adds Cyclic Redundancy Check (CRC), channel
encoding, rate matching, modulation, and so on, so as to generate a modulation signal
of a data portion of SA. Since sizes of information blocks transmitted by various
devices are generally different, PRBs occupied by data channels are generally
different, and MCSs used by data channels are generally different, that is, SA in-
formation of various devices are independent to some extent, power of modulation
symbol of SA’s data portion may be measured, based on modulation symbol sequence
of SA restored by the device A. Foregoing sensing, which is based on SA’s modulation
symbol sequence restored by the device A, may be performed in a time domain. One
method is to measure energy, based on the SA’s modulation symbol sequence restored
by the device A. The other method is to perform a Discrete Fourier Transform (DFT)
on the SA’s modulation symbol sequence restored by the device A, map to the SA’s
PRB, and perform an inverse DFT (IDFT) in the time domain, so as to measure energy
with such transformed time-domain sequence. For above two time-domain mea-
surement methods, the device A may also need to perform filtering before sensing the
SA’s energy, so as to only obtain a signal of a PRB occupied by the SA. Alternatively,
the SA’s modulation symbol sequence restored by the device A may also be sensed in
a frequency domain. That is, energy is measured in the frequency domain with a
sequence, which is obtained after performing the DFT on the SA’s modulation symbol

sequence restored by the device A.

Embodiment 3
In a V2X system, when obtaining information of one SA after decoding, the device A

may further obtain received power of such SA, so as to assist resource selection/



15

WO 2017/196159 PCT/KR2017/005024

[118]

[119]

[120]
[121]
[122]

re-selection with such received power information. However, since number of PRBs
occupied by the SA is relatively small, e.g., one PRB, measurement accuracy of
received power thereof is relatively limited. One solution is to increase processing
accuracy of received power, by using a data channel scheduled by such SA. The device
A does not need to decode the data channel scheduled by such SA, but needs to
measure RSRP by using DMRS of the data channel, so as to reduce sensing
complexity of the device A.

The device A may perform a weighted averaging on first received power and second
received power. The first received power is obtained after measuring with SA. The
second received power is obtained after measuring with a data channel. Since
transmitting power of SA and data channel are generally different, in order to perform
the weighted averaging, indication information about power of the data channel may
be added to the SA. For example, a difference between total transmission power of
data channel and total transmission power of SA; or, a difference between an Energy
Per Resource Element (EPRE) of a data channel and SA EPRE. Alternatively, in order
to implement the weighted averaging, the difference between total transmission power
of data channel and total transmission power of SA may be predefined, or configured
by high-level signaling. Alternatively, a difference between EPRE of a data channel
and SA EPRE may be predefined, or configured with high-level signaling.

Alternatively, the device A may also take received power RSRP measured with
DMRS of a data channel as received power information, which corresponds to the
device transmitting such SA. Thus, a power difference between SA and data channel is
not necessary to be indicated. By adopting such method, scheduling information of
other devices may be obtained, by using SA reception of the other devices. And then,
the device selects/re-selects resources, by using RSRP of DMRS of scheduled data
channels and other parameters. Since the number of PRB of DMRS of SA is generally
greater than that of SA, measurement accuracy may be improved, and performance of
a sensing-based mechanism is also enhanced. From another aspect, the sensing-based
method for selecting/re-selecting resources is mainly to coordinate occupation of data
channel resources of each device. The method is facilitated to be more reasonable, by
using RSRP of DMRS of a data channel.

Embodiment 4

Assume that a device occupies a resource with a period P, and occupies resources of
K subframes within one period, e.g., transmits data for K times within one period. That
is, foregoing device is allocated with K resources, and each resource is allocated by
taking period P as a period. For a device A, after correctly receiving SA of other

devices, the device A determines a subband occupied by a data channel scheduled by
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the SA, based on information carried by the SA. And then, the device A determines
whether the subband of the allocated data channel is continuously occupied within
subsequent one or more periods. The design of SA may indicate whether current
resource is continuously occupied at least in a next period, or, indicate whether current
resource is continuously occupied in subsequent X periods. X is a predefined constant,
a high-level configured value, or a dynamically indicated value. X is constant 1, or a
value range of X is an integer between 1 and Xmax. Xmax is a constant greater than 1.
In addition, since resources are released once being occupied by a device for a certain
number of periods, the device A may be facilitated to determine resource occupations
of other devices by using such property. For example, assume that the SA does not
indicate the accurate timing for releasing resources, the device A may record con-

tinuously occupied number of one resource. When the number reaches P , the
max

device A may consider that device B has released such resource.

For another device B, in some cases, the device A may miss a SA of the device B,
the reason may be decoding error of the SA resulted from collision, and so on. Alter-
natively, due to half-duplex limitations, when the device B transmits the SA, the device
A is executing a transmission operation, and cannot receive the SA. Within a sensing
window [n-a, n-b], corresponding to one resource among foregoing K resources of the
device B, assume that the device A does not receive foregoing one SA of the device B
within a period, the device A may still process the resource based on other SA of the
device B. Assume that the device A misses the last one or multiple SAs before the end
of the sensing window, the device A may still determine resource occupation of the
resource by the device B after subframe n, based on other SA of the device B.

In a first case, assume that one SA only indicates resources of one data channel
currently scheduled, instead of indicating the other resources of foregoing K resources.

For a resource of foregoing K resources of the device B, assume that the device A
does not correctly receive the SA scheduling the resource within a period of the device
B, however, the device A has received the SA scheduling the resource within a
previous period of the device B, and there is no other information indicating to release
resource occupation of the device B, and then, the device A may sense received power
of a data channel of the device B within current period, based on scheduling in-
formation of the SA received previously.

Assume that the device B occupies above K resources periodically, and number of
periods for respectively occupying foregoing K resources are the same. That is, after
one period of the device B, foregoing K resources are released simultaneously. For a
resource of foregoing K resources of the device B, assume that the device A has

missed the SA for scheduling the resource within one or multiple periods, the device A
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has received SAs for scheduling other resources among foregoing K resources of the
device B within the one or multiple periods, when these SAs do not indicate to release
resources, the device A may consider that the resource of the device B is not released.
When these SAs further indicate number of periods for continuously occupying
resources, the device A may determine the number of periods needing to occupy the
resource by the device B. When these SAs indicate to release resources, the device A
may determine that the resource of the unreceived SA of the device B is also released
together. When the device A does not receive any SA within one or multiple periods of
the device B, the device A may consider that K resources of the device B are not
released, so as to avoid collision as much as possible. Alternatively, it may be
considered that foregoing K resources are completely released, since the reason that
the device A cannot sense SA of the device B may be greater distance between the two
devices. Alternatively, assume that the previously received SA of the device B
indicates number of period of resource reservation, the device A considers that the
resources are stilled occupied by the device B, within the number of reserved period
indicated by foregoing SA. When the number of reserved period indicated by the SA
has been achieved, the device A considers that resources of the device B are released.

For a resource of the device B, although the device A has missed the SA for
scheduling the resource within the last or several periods before the end of the sensing
window, the device A received the SA for scheduling the resource of the device B
previously, and there is no other information indicating to release resource occupation
of the device B, the device A may consider that the device B still occupies the resource
within a period after subframe n. As shown in FIG.5, although the device A does not
receive the SA for scheduling resources 512 and 522, since the device A received the
SA for scheduling resource 502 previously, and there is no information about releasing
resource, the device A considers that resource 532 is still occupied within a period of
the device B after subframe n.

Assume that the device B occupies foregoing K resources periodically, and a number
of period for respectively occupying foregoing K resources is the same. That is, after
one period of the device B, foregoing K resources are released simultaneously. For a
resource of foregoing K resources of the device B, when the device A has missed the
SA for scheduling the resource within the last or several periods before the end of the
sensing window, assume that the device A has received SAs for scheduling other
resources among foregoing K resources of the device B, within the last or several
periods, when these SAs do not indicate to release resources after subframe n, the
device A may consider that the resource is not released by the device B after subframe
n. When these SAs further indicate the number of period needing to continuously

occupy resources, the device A may determine the number of period needing to occupy
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the resource by the device B after subframe n. When these SAs indicate to release
resources, the device A may determine that the resource of the unreceived SA is also
released by the device B. When the device A does not receive any SA within the last or
several periods of the device B, the device A may consider that the K resources are
continuously occupied by the device B after subframe n, so as to avoid collision as
much as possible. Alternatively, it may be considered that foregoing K resources are
completed released, since the reason that the device A cannot sense the SA of the
device B is greater distance between the two devices. Still alternatively, assume that
the previously received SA of the device B indicates a number of period of resource
reservation, the device A may consider that the device B still occupies the resources
within the number of reserved period indicated by the SA. When the number of
reserved period indicated by the SA is achieved, the device A considers that resources
of the device B are released.

In a second case, assume that one SA may schedule multiple resources among
foregoing K resources, or schedule all the foregoing K resources, more particularly,
when the SA does not carry the ID of the device B, however, one SA indicates initial-
transmission resource and re-transmission resource(s) corresponding to one data, after
receiving foregoing SA, the device A only learns that initial-transmission resource and
re-transmission resource(s), which are occupied by one data scheduled by foregoing
SA, come from the same device B. The foregoing number of re-transmission may be
greater than, or equal to 1. In addition, for two SAs scheduling the initial transmission
and re-transmission of the same data of the device B, assume that the SA does not
carry the ID of the device B, even if the device A correctly receives these two SAs, the
device A cannot definitely determine that the two received SAs come from the same
device.

Within a period of the device B, even if the device A does not receive one SA of the
device B, after correctly decoding other SA, the device A may still learn each resource
occupied by the device B currently, whether these resources are continuously occupied
in a subsequent period, and number of period needing to continuously occupy the
resources. Subsequently, the device A may measure received power of a data channel
of each resource, which is occupied by the device B. Alternatively, the device A may
measure the received power of a data channel scheduled by such SA in a subframe
where the correctly decoded SA is located. Still alternatively, each resource occupied
by the device B may be obtained, based on the SA received within a previous period of
the device B. Furthermore, assume that there is no other information indicating to
release information, thus, the device A may measure the received power of a data
channel of each resource, which is occupied by the device B within current period.

When the device A does not receive any SA within one or several periods of the device
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B, the device A may consider that K resources of the device B are not released, so as to
avoid collision as much as possible. Alternatively, the device A may also consider that
foregoing K resources are completely released, since the reason that the device A
cannot sense the SA of the device B may be greater distance between the two devices.
Alternatively, assume that the previously received SA of the device B indicates the
number of period of resource reservation, the device A may consider that the resources
are still occupied by the device B within the number of reserved period, which is
indicated by foregoing SA. When the number of reserved period indicated by the SA is
achieved, the device A considers that the resources of the device B are released.

Assume that the device A has missed one or more SA within the last or multiple
periods, before the end of the sensing window, however, the device A correctly
receives other SAs within the last or multiple periods, and these SAs do not indicate to
release resource after subframe n. Subsequently, the device A may consider that
resources of the device B, indicated by the correctly received SA, are not released after
subframe n. When the correctly received SA further indicates the number of period
needing to continuously occupy the resources, the device A may determine the number
of period needing to occupy the resource by the device B after the subframe. When
these correctly received SAs indicate to release resources, the device A may determine
that resource of the unreceived SA of the device B is released together. When the
device A does not receive any SA within the last or multiple periods of the device B,
the device A may consider that K resources of the device B are continuously occupied
after subframe n, so as to avoid collision as much as possible. Alternatively, the device
A may consider that foregoing K resources are completely released, since the reason
that the device A cannot sense SA of the device B may be greater distance between the
two devices. Alternatively, assume that the previously received SA of the device B
indicates the number of period of resource reservation, the device A may consider that
the resources of the device B are still occupied within the number of reserved period,
which is indicated by foregoing SA. When the number of reserved period indicated by
the SA is achieved, the device A considers that the resources of the device B are
released.

Assume that the SA carries the ID of the device B, resources occupied by the device
B within multiple periods may be identified with foregoing ID. These resources may
be used for obtaining the received power of the device B; otherwise, assume that the
SA does not carry the ID of the device B, when a SA indication corresponds to initial-
transmission resource and re-transmission resource(s) of one data, after receiving the
SA, the device A only learns that the initial-transmission resource and re-transmission
resource(s) occupied by one data, which is scheduled by the SA, come from the same

device B, so as to obtain the received power of the device B based on foregoing initial-
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transmission and/or re-transmission resource(s).

For another device B, in some cases, the device A may miss a data channel of a
resource of the device B. The reason may be SA decoding error resulted from collision.
Alternatively, the reason may be half-duplex limitations. When the device B transmits
the data channel, the device A is performing transmission operations, and cannot
receive the data channel. No matter whether the device A has received the SA of the
device B, the device B cannot receive the data channel currently.

In another case, where received power of a data channel of the device B cannot be
measured, on the basis of resource selection/re-selection mechanism illustrated with
FI1G.3, assume that the device A successfully receives a SA of the device Bin a
position, which is close to end position of a sensing window [n-a, n-b], that is, in a
subframe close to subframe (n-b). However, a data channel scheduled by the SA is
located after subframe (n-b). That is, the device A does not receive the data channel
transmission of the device B within the sensing window, or it’s too late for the device
A to process the data channel transmission of the device B within the sensing window.
Thus, it is not possible to measure the received power, based on DMRS of the data
channel of the device B. For example, when one data of the device B has been
transmitted multiple times, e.g., one initial-transmission and one re-transmission, a
possible case may be as follows. The initial transmission is located in subframe (n-b),
or before subframe (n-b). However, the re-transmission is located after subframe (n-b).
As shown in FIG.10, SA2(1002) has scheduled the initial transmission (1021) and one
re-transmission (1022) of one data. The initial transmission is located within the
sensing window, and the re-transmission is located after subframe n. SA2 and the
initial-transmission may be located within the same subframe, or different subframes.
No matter whether a SA and a data channel scheduled by the SA are located within the
same subframe, data re-transmission may be located after subframe (n-b). At this time,
when a data channel scheduled by the SA of the device B is located after subframe
(n-b), and meanwhile before subframe (n+p), influences of such transmission of the
device B are not necessary to be considered by the device A, when selecting/
re-selecting resources after subframe n. When the resource scheduled by foregoing SA
of the device B are not released, that is, the device B will continuously occupy the
resource at least within two periods. And then, when selecting/re-selecting resources,
the device A may need to consider the influence, which is resulted from occupying the
resource by the device B in a subsequent transmission period. More particularly, under
the circumstances that foregoing SA indicates to continuously occupy current resource
for a period, when selecting/re-selecting resources, the device A may consider the
influence of resource occupation of the device B within the period. Under the cir-

cumstances that a data channel scheduled by the SA of the device B is located within
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the subframe (n+p), or after subframe (n+p), when selecting/re-selecting resources
after subframe n, the device A may consider influences of resource occupation of the
device B for this time, and influences of resource occupation of the device B in
subsequent periods. More particularly, under the circumstances that foregoing SA
indicates to continuously occupy current resource for one period, when selecting/
re-selecting resources, the device A may consider influences of resource occupation of
the device B within two continuous periods. Here, p represents the minimum subframe
number, which is between subframe n and a subframe available for data transmission
by the device A. The device A selects/re-selects a resource within subframe n. p is
mainly limited by processing time of a device. p may be a predefined constant, or may
be a value configured by a high level. The reason is as follows. After selecting a
resource in subframe n, the device A may wait for a certain processing time to transmit
SA. Besides, a certain subframe interval may exist between a first subframe and a
second subframe, depending on high-level configurations or dynamic processing of the
device A. The SA is transmitted in the first subframe. The data channel is transmitted
in the second subframe.

In a case where one resource of the device B is missed by the device A, within the
sensing window [n-a, n-b], corresponding to a resource of foregoing K resources of the
device B, assume that the device A does not receive the data channel of the resource
within one period of the device B, the device A may still estimate the received power
of the device B on the resource with another method.

The first method is as follows. Assume that the device A has received data
transmission of foregoing resource within another period of the device B, the device A
may obtain the received power within such period, based on the received power of data
transmission measured within foregoing another period.

The second method is as follows. Assume that the device A has received a data
channel of the device B, which is transmitted on other resources, that is, the device A
has measured the received power of a data channel of other resources. And then, the
received power of the device B on such resource may be obtained, based on the
received power measured for other resources of the device B. For example, assume
that the SA does not carry the ID of the device B, however one SA indication cor-
responds to initial-transmission resource and re-transmission resource(s) of one data,
the received power on such resource may be obtained, based on received power
measured for other resource(s) of such data, which is indicated by foregoing SA.
Specifically, assume that the initial-transmission resource and re-transmission
resource(s) scheduled by one SA are both located in subframe (n-b), or before
subframe (n-b), when the device A does not measure the received power of a resource,

the device A may obtain the received power on the resource, based on received power
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measured for other resources indicated by foregoing SA. Assume that at least one re-
transmission resource scheduled by one SA is located after subframe (n-b), the
received power of re-transmission resource after subframe (n-b) is obtained, based on
received power measured for a resource located within subframe (n-b), or before
subframe (n-b) indicated by foregoing SA.

The third method is to measure the received power of the device B, based on the SA
of the device B.

The fourth method is to directly configure the received power of the device B, in
such case, to be a value, e.g., a great value, to enable the resource of the device B is
un-available to the device A after subframe n, so as to avoid collision.

The fifth method is as follows. When foregoing one resource of current period is not
used for obtaining a reference value of received power of the device B, which is after
subframe n, it is not necessary to focus on the received power of foregoing one
resource within current period.

When it is necessary to obtain the reference value of received power of the device B
after subframe n, the foregoing fifth method may be adopted. That is, the device A
only obtains the reference value of the received power of the device B after subframe
n, based on received power measured for data transmission of the device B, which is
received by the device A. Alternatively, for the not received data transmission of the
device B, a first measurement value of received power is obtained with foregoing first
to third methods. The reference value of received power of the device B after subframe
n is jointly determined, based on the first measurement value of received power and a
second measurement value of received power. The second measurement value of
received power is obtained, by measuring the received data transmission of the device
B. The received power obtained with foregoing first to third methods is denoted with
P. P is used to calculate the reference value of received power after subframe n. Alter-

natively, an offset A may be further introduced. Subsequently, A is used to
calculate the reference value of received power after subframe n. A is a predefined

constant, a high-level configured value, or a dynamically indicated value. By con-

figuring a greater A collision may be avoided as much as possible. Alternatively,

when the device A does not receive any data transmission of the device B within the
sensing window, the measurement value of received power may be obtained, by
adopting foregoing third or fourth method. And then, the reference value of received
power after subframe n may be further obtained.

More particularly, even if the SA of the device B has scheduled two transmissions for

one data, the device B may transmit data only once, or even not transmit the data. The
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reason is that the device B may need to perform other operations with higher priorities
on a subframe, which needs to transmit data. For example, power of the device B is
limited, and the device B needs to firstly guarantee power of an uplink transmission in
a cellular network. Since the SA does not carry the ID of the device B, assume that the
device A has received one SA of the device B, the device A cannot definitely
determine whether another SA scheduling the same data of the device B has been
received. Thus, after correctly receiving one SA, the device A measures received
power of a data channel, which is scheduled in the subframe where the SA is located.
The device A may take the received power as received power of other data channel(s),
which is/are scheduled by the SA. Correspondingly, the device A needs to process
resource reservation for a data channel of K-time data transmissions, which are
scheduled by the SA, based on one received SA and received power of foregoing data
channel. That is, when the received power of foregoing data channel exceeds a certain
threshold, the device A needs to avoid occupying corresponding resources and corre-
sponding reserved resources of the device B.

Assume that the SA does not carry the ID of the device B, one SA indication cor-
responds to initial-transmission resource and re-transmission resource(s) of one data,
and only indicates to release resources and to continuously occupy resources in a next
period. After receiving a SA of the device B, the device A may respectively process
resource reservation, based on initial-transmission resource and re-transmission
resource(s) scheduled by the SA. That is, when received power of foregoing initial-
transmission resource and/or re-transmission resource(s) exceeds a certain threshold,
the device A needs to avoid occupying corresponding resources of the device B. For a
SA, when a resource scheduled by the SA is located after subframe n, resource
reservation may not be processed on the resource. Alternatively, the received power on
the resource may be obtained, by using foregoing method in the present disclosure, and
then the resource reservation is processed.

As shown in FIG.10, since the SA does not carry the device ID, the device A cannot
determine whether SA1(1001) and SA2(1002) received within the sensing window
come from the same device. The SA and a data channel scheduled by the SA may be
located within the same subframe, or in different subframes.

Assume that SA1 indicates to continuously occupy the resource in a next period, cor-
responding to the first data channel (1011) scheduled by SA1, resource (1021) of the
first data channel in a next period is still located within the sensing window. Besides,
there is no other information indicating to continuously occupy the first data channel
scheduled by SA1 after subframe n. Thus, the resource reservation after subframe n is
not affected by the first data channel, which is scheduled by SA1. Corresponding to the
second data channel (1012) scheduled by SA1, resource (1022) of the second data
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channel in a next period is located after subframe n, the resource reservation is
processed, based on the second data channel scheduled by SA1. That is, when received
power of the second data channel scheduled by SA1 exceeds a certain threshold, the
device A needs to avoid occupying the second data channel scheduled by SA1.

For SA2, the first data channel (1021) scheduled by SA2 is located within the
sensing window, while the second data channel (1022) scheduled by SA2 is located
after subframe n. Corresponding to the first data channel scheduled by SA2, assume
that SA2 indicates to continuously occupy the resource, that is, resource 1031, in a
next period, the resource reservation may be processed, based on the first data channel
scheduled by SA2. That is, when received power of the first data channel scheduled by
SA2 exceeds a certain threshold, the device A needs to avoid occupying the first data
channel scheduled by SA2.

For the second data channel scheduled by SA2, since the second data channel
scheduled by SA2 is located after the sensing window, that is, the received power has
not been measured practically, resource reservation may be not processed for the
second data channel scheduled by SA2. Here, although the device A cannot determine
that SAT and SA2 come from the same device, when SA1 and SA2 indicate the same
resource, SAl and SA2 may come from the same interference device. That is, resource
reservation of the device has already been processed, based on the second data channel
of SA1. That is, influences of this interference device have already been considered.
However, a case may still exist, where SA1 and SA2 come from two different in-
terference devices. At this time, by adopting the method, collision with an interference
device transmitting SA2 cannot be completely avoided.

Alternatively, for the second data channel scheduled by SA2, although the second
data channel scheduled by SA2 has not been measured practically, the received power
of the second data channel scheduled by SA2 may still be obtained, based on foregoing
method in the present disclosure. And then, resource reservation is processed. That is,
when received power of the second data channel scheduled by SA2 exceeds a certain
threshold, the device A needs to avoid occupying the second data channel scheduled by
SAZ2. By adopting the method, when SA1 and SA2 received by the device A actually
come from different interference devices, it is guaranteed that resource reservation has
been processed for all the interference devices after subframe n. When SA1 and SA2
actually come from the same interference device, resource reservation has been
processed two times for the re-transmission resource(s) of the interference device. No
adverse effect has been generated by the repeated resource reservation for avoiding
collision among devices. Furthermore, assume that SA2 indicates to continuously
occupy the resource in a next period, that is, the second data channel (1022) scheduled

by SA2 is continuously occupied in the next period, that is, resource 1032. Thus, when
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processing resource reservation, influences of resources 1022 and 1032 are both
considered.

As shown in FIG.11, assume that SA and a data channel scheduled by the SA are not
located within the same subframe, since the SA does not carry the device 1D, the
device A cannot determine whether SA1 (1101) and SA2 (1102), which are received
within the sensing window, come from the same device.

Assume that SA1 indicates to continuously occupy the resource in a next period, cor-
responding to two data channels (1111 and 1112) scheduled by SA1, resources (1121
and 1122) of the two data channels (1111 and 1112) in the next period are located after
subframe n. Resource reservation may be respectively processed, based on the two data
channels scheduled by SA1. That is, when received power of a data channel exceeds a
certain threshold, the device A needs to avoid occupying the data channel.

For SA2, two data channels (1121 and 1122) scheduled by SA2 are located after the
sensing window. That is, the received power has not been measured practically. Thus,
resource reservation may be not processed for the second data channel scheduled by
SA2. Here, when SA1 and SA2 come from the same device, resource reservation of
the device has already been processed, based on two data channels of SA1. When SA1
and SA2 come from two different interference devices, by adopting the method,
collision with an interference device transmitting SA2 cannot be completely avoided.
Alternatively, although two data channels scheduled by SA2 are not practically
measured, received power of the two data channels scheduled by SA2 may still be
obtained, based on foregoing method in the present disclosure. For example, the
received power is measured based on SA2, and then, resource reservation is processed.
That is, when received power of a data channel exceeds a certain threshold, the device
A needs to avoid occupying the data channel. By adopting the method, when SA1 and
SA2 come from different interference devices, it is guaranteed that resource
reservation has been processed for all the interference devices after subframe n. When
SA1 and SA2 actually come from the same interference device, resource reservation is
processed two times for the re-transmission resource(s) of the interference device. No
adverse effect has been generated by the repeated resource reservation for avoiding
collisions among devices. Furthermore, assume that SA2 indicates to continuously
occupy the resource in a next period, that is, two data channels scheduled by SA2 are
continuously occupied in the next period, that is, resources 1131 and 1132. Thus, when
processing the resource reservation, not only influences of resources 1121 and 1122

are considered, but also influences of resources 1131 and 1132 are considered.

Embodiment 5

For a device, since data of the device may be generated periodically, this device
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needs to occupy resources periodically. Besides, each data may be transmitted K times
repeatedly, K is greater than, or equal to 1, so as to avoid the following scene, where
some devices cannot receive data due to half-duplex limitations. Correspondingly, for
foregoing device, the device needs to occupy resources with period P, and occupy
resources of K subframes within one period. Alternatively, K resources are allocated
for foregoing device, and each resource is allocated with period P. For a device, after
selecting and occupying a certain resource for several periods, the device will release
the resource, and re-select resources. Objectives of foregoing operations are to avoid
generating collisions continuously, when adjacent devices select the same resources.
When selecting/re-selecting resources each time, a number of period C for con-
tinuously occupying the same resource may be randomly generated within

[ P P ] And then, resources available for being occupied continuously
min >* max

within C periods may be selected. P, and P, are predefined constants, or configured
values, e.g., respectively equal to 5 and 15. And then, once a data is transmitted, minus
one from the resource re-selection counter of number of period. Re-select resources,
when a resource re-selection counter is zero.

In addition, depending on information carried by the SA, the SA may carry in-
dication information, which indicates whether to continuously occupy currently
allocated subframe/subband within a next period or multiple periods. When such in-
dication information does not exist, the device A may fixedly consider that the
subframe/subband currently allocated for the device B is continuously occupied in a
next period. By adopting the foregoing method, possible collisions may be avoided.
However, when current device B actually releases the resource in a next subframe,
resource selection/re-selection cannot be performed by fully utilizing all the resources.
Alternatively, the device A may record a number of period for the device B to occupy
the same resource. When sensing that number for the device B continuously occupying
the resource reaches P, the device A may consider that the device B definitely
releases the resource. Generally speaking, assume that the device A receives the SA of
the device B, and the resource allocated by the SA is not released after subframe n, the
device A performs subsequent processes, by taking into account that the device B con-
tinuously occupies the resource after subframe n. For resource occupation of foregoing
un-released resource of the device B, power of a received signal of the device B may
be measured. For example, a reference value of received power of the device B after
subframe n may be estimated, based on RSRP measured with DMRS. When the
reference value of the received power exceeds a certain threshold, the device A needs
to avoid occupying the resource of the device B.

Based on the resource selection/re-selection mechanism shown in FIG.3, the device
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A selects/re-selects resources within subframe n. Based on a sensing result within a
subframe range [n-a, n-b], the subframe range [n-a, n-b] is referred to as the sensing
window in the following, the device A may determine resource occupation after
subframe n, so as to select/re-select an appropriate SA and a data channel resource.
Within the sensing window, the device B generally transmits data within multiple
periods, and transmits the same data for multiple times within one period. Corre-
spondingly, the device A has made multiple measurements for the device B within the
sensing window of the device A. For one measurement, received power of all the
subbands occupied by the device B may be averaged, so as to obtain an average mea-
surement value. Alternatively, the received power of the device B may be measured on
resources occupied by the device B, by taking subband as granularity. Assume that the
resource allocated by the SA of the device B is not released after subframe n, the
reference value of received power on resources occupied by the device B after
subframe n may be determined, based on multiple measurement values for foregoing
received power of the device B, so as to determine whether resources occupied by the
device B are available for transmissions of the device A. For example, foregoing
reference value of received power may refer to received power of one subband, or
received power of one PRB, or received power of one subcarrier. Based on the method
in the fourth embodiment, assume that the device A does not receive a transmission on
a resource of the device B, and the device A may adopt some methods to estimate
received power of the transmission, the estimated received power may participate in
calculating the reference value of received power. Alternatively, the foregoing un-
received transmission of the device B may not be considered, the reference value of
received power is only calculated, by using measurement value of received power of
the device B’s data transmission received by the device A.

Assume that the SA carries the ID of the device B, resources occupied by the device
B within multiple periods may be identified based on foregoing ID. These resources
may be used for obtaining the reference value of received power of the device B after
subframe n; otherwise, assume that the SA does not carry the ID of the device B, when
a SA indication corresponds to initial-transmission resource and re-transmission
resource(s) of a data, after receiving foregoing SA, the device A only learns that the
initial-transmission resource and re-transmission resource(s), which are occupied by
the data scheduled by foregoing SA, come from the same device B. Subsequently, the
device A may obtain the reference value of received power of the device B after
subframe n, based on foregoing initial-transmission resource and re-transmission
resource(s). In addition, for two SAs respectively scheduling initial-transmission and
re-transmission of one data of the device B, assume that the SA does not carry the ID

of the device B, even if the device A has correctly received these two SAs, the device
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A still cannot completely determine whether the received two SAs come from the same
device.

Here, within the sensing window, the device A may sense resource occupation of the
device B within C1 periods, and foregoing resource occupation is released within the
sensing window. Meanwhile, the device A also senses resource occupation of the
device B within C2 periods, and the resource occupation is not released within the
sensing window. Thus, when determining the reference value of received power of the
device B after subframe n, it may not differentiate whether resources have been
released. That is, the reference value of received power may be calculated, by using all
the measurement values of received power of the device B within the sensing window.
Alternatively, the reference value of received power may be calculated, by using mea-
surement values of received power on the un-released resources of the device B within
the sensing window.

For a V2X system, a device participating in communications may be moved at high
speed. For example, for two devices with relative movement speed 180km/h, the
relative position thereof may vary 50 meters within one second, which may bring about
greater change to the received power of DMRS. That is, because of high-speed
movement, current situation of the device B may be truly reflected by measurement
value of received power of the device B, which is obtained in an adjacent subframe n.

In the present disclosure, a method for determining reference value P of

ref
received power on a resource allocated for the device B, which is located after
subframe n, will be described in the following.

The first method for determining the reference value of received power is as follows.
A reference value P of received power of the device B may be determined after

ref
subframe n. P is configured to estimate received power of each resource oc-
ref

cupation of the device B after subframe n. As shown in FIG.6, measurement values
601~603, 611~613, 621 and 622 of received power within the sensing window may be
used for obtaining the reference value of received power, which is after subframe n.
Besides, foregoing reference value of received power is used for predicting resource
occupation 623 and 631~633 of the device after subframe n.

The reference value P of received power may be equal to the last measurement

ref

value of received power of the device B, which is obtained within the sensing window.
For example, assume that the SA does not carry the ID of the device B, when one SA

indication corresponds to initial-transmission resource and re-transmission resource(s)
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of one data, the device A may obtain P based on the actually measured mea-
ref

surement value of received power on the last resource, which is among initial-
transmission resource and re-transmission resource(s) scheduled by foregoing SA. For
example, as shown in FIG.6, the reference value of received power after subframe n
may be obtained, based on measurement value 622 of received power. Here, since each
data of the device B may be transmitted for multiple times repeatedly, and a subband
occupied by each transmission may be different, a first subband may be different from
a second subband. The foregoing measurement value of received power, which is used
for determining the reference value of received power for the second subband occupied
by the device B after subframe n, is measured on the first subband. Alternatively,

may be equal to an average value of measurement values of received power
P ref
about the device B, within the sensing window. Alternatively, may be equal to

P ref
a weighted average value of measurement values of received power about the device
B, within the sensing window. Since received power of the device B may vary rapidly,
for a measurement value of received power of the device B, weight of an adjacent
subframe n is greater. Alternatively, may be equal to a sliding average value of
P ref

measurement values of received power, which is performed on the device B within the
sensing window. For example, within the sensing window, when obtaining mea-

surement value Py of the i* received power of the device B, the reference value of
received power is updated to N, . . .cis
P, Ai)=c P, (i-1)t(1-c) * Py

a predefined value, or a high-level configured value, or a dynamically adjusted value.

; is the reference value of received power, which is obtained by the
P, Li-1) P Y

device B in a previous measurement. Here, since each data of the device B may be re-
peatedly transmitted for multiple times, and a subband occupied by each transmission
may be different, foregoing measurement values of received power of the device,
which are used for performing averaging, weighted averaging, or sliding averaging,
may be obtained after measuring different subbands. In the foregoing method, the mea-
surement value of received power of the device B may be an average value of received
power on all the subbands, which are occupied by the device B within current
subframe.

Since resource occupation of the device B is periodic, and K resources may be

occupied within each period, K is greater than, or equal to 1, that is, the device B
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occupies K resources, and each resource is occupied periodically. The second method
for determining the reference value of received power is as follows. Corresponding to
foregoing K resources of the device B, when the K resources are not released after
subframe n, the reference value of received power for foregoing K resources may be
respectively determined, that is, K reference values of received power may be obtained
at most. Specifically, for the k* resource of the device B, when the k* resource of the
device B is located after subframe n, the reference value P of received power
reflk

on the k™ resource of the device B may be obtained, based on measurement value of
received power on k™ resource within each period of the sensing window. As shown in
FIG.7, assume that the device occupies three resources within each period, reference
value of received power transmitted on resources 723 and 733 may be obtained, based
on measurement values of resources 703 and 713. Reference value of received power
transmitted on resource 731 may be obtained, based on measurement values of
resources 701, 711 and 721. Reference value of received power transmitted on
resource 732 may be obtained, based on measurement value of resources 702, 712 and
722.

Reference value P of received power may be equal to a measurement value for

ref.k
the last received power of the device B, which corresponds to foregoing k™ resource
within the sensing window. For example, assume that the SA does not carry the ID of
the device B, when a SA indication corresponds to initial-transmission resource and re-
transmission resource(s) of a data, the device A may obtain P , based on the
refk
measurement value of received power on k™ resource scheduled by foregoing SA. For
example, as shown in FIG.7, reference values of received power transmitted on
resources 723 and 733 may be obtained, based on measurement value of resource 713.
Reference value of received power transmitted on resource 731 may be obtained, based
on measurement value of resource 721. Reference value of received power transmitted
on resource 732 may be obtained, based on measurement value of resource 722. Alter-
natively, P is equal to an average value of measurement values of received
refk
power, which correspond to k' resource of the device B within the sensing window.
Alternatively, P may be equal to a weighted average value of measurement
refk

values of received power, which correspond to the k® resource of the device B within
the sensing window. Since the received power of the device B may vary rapidly, for a

measurement value of received power of the device B, weight of an adjacent subframe
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n is greater. Alternatively, P may be equal to a sliding average value of mea-
refk

surement values of received power, which correspond to foregoing k' resource of the

device B within the sensing window. For example, within the sensing window, when

obtaining measurement value Py of the i received power on foregoing k™ resource of

the device B, the reference value of received power is updated to
N, . . . ¢ is a predefined value, or a
Preu)‘:k(z)_c Pmﬁk(1_1)+(l_c) PB

high-level configured value, or a dynamically adjusted value. ; isa
P reﬁk(z -1 )

reference value of received power on the k' resource of the device B, which is
obtained in a previous measurement. Based on the foregoing method, since resource
occupation of the device B is periodic, when calculating reference value P of

ref.k
received power, the adopted measurement values of received power of the device B are
measured on the same subband, so as to reflect received power of the device B on
these subbands more accurately. In the foregoing method, foregoing measurement
value of received power of the device B may be an average value of received power,
which is received on all the subbands occupied by the device B within current
subframe. Alternatively, foregoing measurement value of received power of the device
B may be received power of the device B, which is measured on resources occupied by
the device B within current subframe, by taking subband as granularity.

Assume that subbands of K resources occupied by the device B within one period
may be the same, or partially the same, correspondingly, on the same subband, the
device A may measure received power of multiple resources of the device B within
one period. Alternatively, within the sensing window, the device A senses some
resource occupations of the device B, and these resources are not released after
subframe n. Besides, the device A also senses other resource occupations of the device
B, and these resources have already been released. Subbands of foregoing un-released
resources and released resources may be the same, or partially the same. The third
method for determining the reference value of received power is as follows. For the k®*
resource of the device B, the k™ resource is not released. Based on the subband
occupied by the k" resource of the device B, the reference value of received power on
the k™ resource of the device B may be obtained, based on a measurement value of
received power in a subframe, which transmits data of the device B on the same
subband within the sensing window.

Assume that subbands occupied by the i resource and the j* resource of the device B

within a period are the same, reference values of received power of the i resource and
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J® resource after subframe n may be obtained, by using a first measurement value of
received power and a second measurement value of received power within the sensing
window. The first measurement value of received power corresponds to the i resource
within the sensing window. The second measurement value of received power cor-
responds to the j® resource within the sensing window. As shown in FIG.8, assume that
the device occupies 3 resources within each period, and subbands occupied by the first
and third resources are the same, reference values of received power transmitted on
resources 823, 831 and 833 may be obtained, based on measurement values of
resources 801, 803, 811, 813 and 821. The reference value of received power
transmitted on resource 8§32 may be obtained, based on measurement values of
resources 802, 812 and 822. Alternatively, within the sensing window, assume that
subbands of foregoing un-released resources and released resources are the same, or
partially the same, the reference value of received power of the device B after
subframe n may be obtained, based on measurement values of received power on the
same subband of foregoing un-released and released resources. Assume that the
reference value of received power is determined by taking subband as granularity, and
one resource of the device B includes multiple subbands, since subbands of different
resources of the device B may be partially overlapped, when determining the reference
value of received power of different subbands, the adopted measurement values of
received power may come from different subframe positions within the sensing
window.

For the k* resource of the device B, based on the subband occupied by the k™
resource of the device B, a position of a subframe lastly transmitted by the device B on
foregoing subband within the sensing window is determined. Thus, the reference value
P of received power may be equal to a measurement value of received power,

ref.k
which is about the device B on foregoing subband within foregoing subframe. For
example, as shown in FIG.8§, reference values of received power transmitted on
resources 823, 831 and 833 may be obtained, based on measurement value of resource
821. The reference value of received power transmitted on resource 832 may be
obtained, based on the measurement value of resource §22. Alternatively, for the k®
resource of the device B, based on the subband occupied by the k™ resource of the
device B, a position of a subframe transmitted on foregoing subband by the device B
within the sensing window is determined. Thus, P may be equal to an average

ref i

value of measurement values of received power, which are about the device B on

foregoing subband within the sensing window. Alternatively, P may be equal
reflk
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to a weighted average value of measurement values of received power, which are about

the device B on foregoing subband within the sensing window. Alternatively,

P may be equal to a sliding average value of measurement values of received
refk

power, which are about the device B on foregoing subband within the sensing window.

For example, within the sensing window, when obtaining measurement value Py of the

i received power on a subband of foregoing K resources of the device B, the reference

value of received power is updated to
o~ . . In the formula, cis a
P?'ef,k(z)_c 'Pmﬁk(l‘1)+(1‘6’) .PB

predefined value, or a high-level configured value, or a dynamically adjusted value.

P i~ 1 represents a reference value of received power in a previous mea-
reﬁk( - )

surement, which is obtained on the subband of the k* resource of the device B. By
adopting foregoing method, when the device A does not measure the recent
transmission corresponding to the i* resource of the device B, due to half-duplex lim-
itations of failure of SA reception, the device A may still utilize the measurement value
of recent received power on the same subband, e.g., the recent transmission corre-
sponding to the j* resource, thereby improving timeliness of P . In the above
reflk
method, foregoing measurement value of received power of the device B may be an
average value of received power on all the subbands, which are occupied by the device
B within current subframe. Alternatively, foregoing measurement value of received
power of the device B may be the received power of the device B, which is measured
on resources occupied by the device B within current subframe, by taking subband as
granularity.

Alternatively, corresponding to foregoing three methods for determining the
reference value of received power, the reference value of received power of the device
B after subframe n may be determined, based on change trend of each measurement
value of received power of the device B within the sensing window. For example,
assume that each measurement value within the sensing window is in a monotonous in-
creasing trend, there is a great possibility that the received power of the device B is
continuously increased after subframe n. Generally speaking, the measurement value
of received power of the device B within the sensing window is approximated with a
function. And the reference value of received power on a resource occupied by the
device B after subframe n may be predicted, based on the function. Format of the
prediction function is not limited by the present disclosure. For the method, which

predicts the reference value of received power based on change trend of measurement
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value, regarding foregoing device B, a reference value P of received power of
ref
the device B may be determined. P is further used for estimating the received
ref

power of each resource occupation of the device B after subframe n. Alternatively, for
foregoing device B, the reference values of received power about multiple continuous
resource occupations of the device B after subframe n may be predicted. Alternatively,
for each resource among K resources of the device B, the reference value of received
power on a resource firstly occupied by the device B after subframe n may be
predicted, which is repeatedly taken as the reference value of received power on the
resource occupied by the device B within multiple periods after subframe n. Alter-
natively, for a resource among K resources of the device B, the reference values of
received power on the resources, which are occupied by the device B within multiple
continuous periods after subframe n, may be predicted.

Based on foregoing method, after calculating the reference value of received

P ref

power of the device B after subframe n, an offset value X may be superimposed. That

is, when is greater than a threshold, the occupied resource of the device B
P X"* P

is not available for the device A after subframe n. X is predefined, or is configured by
a high level.

The value of X may depend on some other parameters of the device B. For example,
X is relevant with moving speed of the device B. Generally speaking, change speed of
received power may be faster, accompanying with higher moving speed. A greater
offset value may be adopted, so as to avoid possible collisions. Alternatively, X may
be relevant with service priority of the device B. That is, for a service with a higher
priority, in order to better avoid collisions and improve transmission performances of
the device B, a greater offset value may be adopted. Alternatively, X may be relevant
with service type of the device B. For example, for a service transmitted periodically,
since similar interferences may occur repeatedly within multiple periods, a greater
offset value may be adopted, so as to avoid collisions as much as possible. For an
event-triggered service, since interference is one-off or the duration of the interference
is very short, a smaller offset value may be adopted. Alternatively, X may be relevant
with transmission power of the device B. Interferences to other devices may be
increased, accompanying with greater transmission power. Collision probability may
be reduced, by configuring a greater X.

The value of X may depend on some other parameters of the device A. For example,

X is relevant with moving speed of the device A. Generally speaking, change speed of



35

WO 2017/196159 PCT/KR2017/005024

[172]

[173]

[174]

[175]

[176]

[177]

received power is faster, accompanying with higher moving speed. A greater offset
value may be adopted, so as to avoid possible collisions. Alternatively, X may be
relevant with service priority of the device A. That is, for a service with a higher
priority, in order to better avoid collisions and improve transmission performances of
the device A, a greater offset value may be adopted. Alternatively, in order to obtain
more available resources, a smaller X may be adopted, thereby guaranteeing
transmission performances of higher-priority services of the device A. Alternatively, X
may be relevant with service type of the device B. For example, for a service
transmitted periodically, since similar interferences may occur repeatedly in multiple
periods, a greater offset value may be adopted, so as to avoid collisions as much as
possible. For an event-triggered service, since the interference is one-off or duration of
the interference is very short, a smaller offset value may be adopted. Alternatively, X
may be relevant with transmission power of the device A. Interferences to other
devices may be increased, accompanying with greater transmission power. Collision
probability may be reduced, by configuring a greater X.

The value of X may also be jointly determined, based on foregoing at least one
parameter of the device A and foregoing at least one parameter of the device B. For
example, X of the device B may be processed, based on a relative relationship between
service priorities of device A and B. Alternatively, X of the device B may be jointly
processed, based on service types of device A and device B. Still alternatively, X of the
device B is jointly processed, based on moving speed of the device A and a relative re-
lationship, which is between service priorities of device A and device B.

Corresponding to foregoing method, the present disclosure also provides a device,
which is configured to implement foregoing method. As shown in FIG.9, the device
includes a sensing module, a resource selecting module and a transceiver module.

The sensing module is configured to sense a SA coming from a second device,
measure received power of the SA, and measure an energy of each PRB within a
resource pool, and so on.

The resource selecting module is configured to select or re-select a SA and a data
channel resource, based on the following information, such as, the sensed SA of the
second device, resources occupied by the second device, which are indicated by the
sensed SA of the second device, the received power of the SA, and the energy of each
PRB within the resource pool.

The transceiver module is configured to receive the SA and data channel coming
from the second device, and transmit the SA and data channel, based on the selected/
re-selected channel resources.

Persons having ordinary skill in the art may understand that all the blocks, or some

blocks in the method provided by foregoing embodiments may be completed by
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hardware, which is instructed by a program. The program may be stored in a computer
readable storage medium. When executing the program, a block or combination
thereof in foregoing method embodiment may be completed.

In addition, each functional unit in various embodiments of the present disclosure
may be integrated into a processing module. Alternatively, each unit may be an in-
dependent physical entity. Still alternatively, at least two units may be integrated into
one module. Foregoing integrated module may be implemented with hardware, or may
be implemented with software functional modules. When the integrated module is im-
plemented with software functional module, and is sold or used as an independent
product, the integrated module may also be stored into one computer readable storage
medium.

The foregoing storage medium may be a read-only memory (ROM), a disk, or a
optical disk (CD), and so on.

The foregoing are only preferred embodiments of the present disclosure and are not
for use in limiting the protection scope of the present disclosure. Any modification,
equivalent replacement and improvement made within the scope of the present

disclosure should be covered under the protection scope of the present disclosure.
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Claims

A method of a first device for transmitting data in a wireless commu-
nication system, the method comprising:

receiving control information scheduling first data and a demodulation
reference signal(DMRS) of the control information from a second
device;

measuring a received power of the first data;

selecting a resource to transmit second data based on the received
power of the DMRS; and

transmitting the second data on the selected resource.

The method of claim 1, wherein a plurality of DMRS sequences of the
control information is predefined, and a DMRS sequence is selected
randomly from the plurality of the DMRS sequences of the control in-
formation.

The method of claim 1, wherein the received power of the first data is a
received power of a DMRS of the first data, and

wherein the received power of the DMRS is used to determine whether
to exclude a resource for receiving the first data from the selected
resource.

The method of claim 3, wherein the resource for receiving the first data
comprises at least one of a resource for initial data transmission and a
resource for retransmission.

A method of a second device for receiving data in a wireless commu-
nication system, the method comprising:

transmitting control information scheduling first data and a de-
modulation reference signal(DMRS) of the control information to a
first device;

transmitting the first data; and

receiving second data on a resource, and

wherein the resource to receive the second data is selected based on a
received power of the first data which is scheduled by the control in-
formation.

The method of claim 5, wherein a plurality of DMRS sequences of the
control information is predefined, and a DMRS sequence is selected
randomly from the plurality of the DMRS sequences of the control in-
formation.

The method of claim 5, wherein the received power of the first data is a



WO 2017/196159

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

38
PCT/KR2017/005024

received power of a DMRS of the first data, and

the received power of the DMRS is used to determine whether to
exclude a resource for transmitting the first data from the selected
resource.

The method of claim 7, wherein the resource for transmitting the first
data comprises at least one of a resource for initial data transmission
and a resource for retransmission.

A first device for transmitting data in a wireless communication
system, the first device comprising:

a transceiver to transmit and receive signals to and from a second
device; and

a controller configured to control the transceiver to receive control in-
formation scheduling first data and a demodulation reference
signal(DMRS) of the control information from the second device and
transmit a second data on a resource, and control to measure a received
power of the first data, select the resource to transmit the second data
based on the received power of the DMRS.

The first device of claim 9, wherein the received power of the first data
is a received power of a DMRS of the first data, and

a plurality of DMRS sequences of the control information is
predefined, and a DMRS sequence is selected randomly from the
plurality of the DMRS sequences of the control information.

The first device of claim 9, wherein the received power of the DMRS is
used to determine whether to exclude a resource for receiving the first
data from the selected resource.

The first device of claim 11, wherein the resource for receiving the first
data comprises at least one of a resource for initial data transmission
and a resource for retransmission.

A second device for receiving data in a wireless communication
system, the second device comprising:

a transceiver to transmit and receive signals to and from a first device;
and

a controller configured to control the transceiver to transmit control in-
formation scheduling first data and a demodulation reference
signal(DMRS) of the control information to the first device, transmit
the first data and receive second data on a resource, and

wherein the resource to receive the second data is selected based on a
received power of the DMRS of the first data which is scheduled by the
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control information.

[Claim 14] The second device of claim 13, wherein the received power of the first
data is a received power of a DMRS of the first data, and
a plurality of DMRS sequences of the control information is
predefined, and a DMRS sequence is selected randomly from the
plurality of the DMRS sequences of the control information.

[Claim 15] The second device of claim 13, wherein the received power of the
DMRS is used to determine whether to exclude a resource for
transmitting the first data from the selected resource, and
wherein the resource for transmitting the first data comprises at least
one of a resource for initial data transmission and a resource for re-

transmission.
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