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(57) ABSTRACT

The present disclosure relates to a communication method
and system for converging a Sth-Generation (5G) commu-
nication system for supporting higher data rates beyond a
4th-Generation (4G) system with a technology for Internet
of Things (IoT). The present disclosure may be applied to
intelligent services based on the 5G communication tech-
nology and the IoT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health
care, digital education, smart retail, security and safety
services. The vehicle-to-everything (V2X) communication
method by a terminal in a wireless communication system
includes transmitting, to a base station, a first message
including assistance information associated with a semi-
persistent scheduling (SPS) for the V2X communication,
receiving, from the base station, a second message including
SPS configuration information for the V2X communication,
receiving, from the base station, a third message including
downlink control information (DCI) associated with activa-
tion of the SPS for the V2X communication, and transmit-
ting, to another terminal, data based on the SPS configura-
tion information and the DCI.

10-05 poce
1b-10- RLC
1b-25-_1 MAC
1b-20~_1 PHY

ENB
10-40~. 4+ PDCP
10-35- RLC
16-30-—. MAC
10-25-_ PHY




US 2017/0285177 Al

Oct. 5,2017 Sheet 1 of 18

Patent Application Publication

FIG. 1A

12-30




Patent Application Publication  Oct. 5,2017 Sheet 2 of 18 US 2017/0285177 A1

FIG. 1B




Patent Application Publication  Oct. 5,2017 Sheet 3 of 18 US 2017/0285177 A1

16-07
/_/
MME S-GW | TWAG/ePDG
1¢-13
16-09
B [ WLAN AP
16-11
L
16-23 UE

Internet

FIG. 1C

1¢-01




Patent Application Publication

UE
(1d-01}

Oct. 5,2017 Sheet 4 of 18

FIG. 1D

ens 1
(1d-3)

Perform access of terminal to base station
(10-11]

Shift terminal to RRC_CONNECTED
state (1d-13)

Command wireless LAN measurement setting and
report measurement result (1d-15)

Wireless LAN movement
command message

(10-17)

US 2017/0285177 Al

WLAN AP
(10-51

Perform wireless LAN access
(1d-191

—

Determine whether there is
LTE traffic (10-21]

RRC_IDLE state shift command
(1d-23)

Shift terminal to RRC_IDLE state
(1d-25}

Maintain connection to wireless LAN (set)|receiving command in step 1d-17 (1d-25)

Perform access of terminal to base station
(1d-31]

Shift terminal to RRC_CONNECTED
state (1d-33}

Transmit and receive, by terminal,
all traffics in LTE (1d-35)




Patent Application Publication  Oct. 5,2017 Sheet S of 18 US 2017/0285177 A1

FIG. 1E
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METHOD AND APPARATUS FOR WIRELESS
COMMUNICATION IN WIRELESS
COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS AND CLAIM OF PRIORITY

[0001] The present application is a continuation of U.S.
application Ser. No. 15/476,794 filed Mar. 31, 2017 and is
related to and claims the benefit under 35 U.S.C. §119(a) to
Korean patent application Ser. No. 10-2016-0040209 filed
on Apr. 1, 2016 and Korean patent application Ser. No.
10-2016-0061054 filed on May 18, 2016 in the Korean
intellectual property office, the entire disclosures of which
are hereby incorporated by reference.

TECHNICAL FIELD

[0002] Various embodiments of the present invention
relate to a method and an apparatus for wireless communi-
cation in a wireless communication system, and more par-
ticularly, to semi-persistent scheduling in vehicle-to-every-
thing (V2X).

BACKGROUND

[0003] To meet the demand for wireless data traffic having
increased since deployment of 4G communication systems,
efforts have been made to develop an improved 5G or
pre-5G communication system. Therefore, the 5G or pre-5G
communication system is also called a ‘Beyond 4G Net-
work” or a ‘Post LTE System’. The 5G communication
system is considered to be implemented in higher frequency
(mmWave) bands, e.g., 60 GHz bands, so as to accomplish
higher data rates. To decrease propagation loss of the radio
waves and increase the transmission distance, the beam-
forming, massive multiple-input multiple-output (MIMO),
Full Dimensional MIMO (FD-MIMO), array antenna, an
analog beam forming, large scale antenna techniques are
discussed in 5G communication systems. In addition, in 5G
communication systems, development for system network
improvement is under way based on advanced small cells,
cloud Radio Access Networks (RANs), ultra-dense net-
works, device-to-device (D2D) communication, wireless
backhaul, moving network, cooperative communication,
Coordinated Multi-Points (CoMP), reception-end interfer-
ence cancellation and the like. In the 5G system, Hybrid
FSK and QAM Modulation (FQAM) and sliding window
superposition coding (SWSC) as an advanced coding modu-
lation (ACM), and filter bank multi carrier (FBMC), non-
orthogonal multiple access(INOMA), and sparse code mul-
tiple access (SCMA) as an advanced access technology have
been developed.

[0004] The Internet, which is a human centered connec-
tivity network where humans generate and consume infor-
mation, is now evolving to the Internet of Things (IoT)
where distributed entities, such as things, exchange and
process information without human intervention. The Inter-
net of Everything (IoE), which is a combination of the IoT
technology and the Big Data processing technology through
connection with a cloud server, has emerged.

[0005] As technology elements, such as “sensing technol-
ogy”, “wired/wireless communication and network infra-
structure”, “service interface technology”, and “Security
technology” have been demanded for IoT implementation, a
sensor network, a Machine-to-Machine (M2M) communi-
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cation, Machine Type Communication (MTC), and so forth
have been recently researched. Such an IoT environment
may provide intelligent Internet technology services that
create a new value to human life by collecting and analyzing
data generated among connected things. loT may be applied
to a variety of fields including smart home, smart building,
smart city, smart car or connected cars, smart grid, health
care, smart appliances and advanced medical services
through convergence and combination between existing
Information Technology (IT) and various industrial appli-
cations.

[0006] In line with this, various attempts have been made
to apply 5G communication systems to IoT networks. For
example, technologies such as a sensor network, Machine
Type Communication (MTC), and Machine-to-Machine
(M2M) communication may be implemented by beamform-
ing, MIMO, and array antennas. Application of a cloud
Radio Access Network (RAN) as the above-described Big
Data processing technology may also be considered to be as
an example of convergence between the 5G technology and
the IoT technology.

SUMMARY

[0007] Objects of the present invention are not limited to
the above-mentioned objects. That is, other objects that are
not mentioned may be obviously understood by those skilled
in the art to which the present invention pertains from the
following description.

[0008] Accordingly, embodiments of the present invention
are directed to the provision of a vehicle-to-everything
(V2X) communication method by a terminal in a wireless
communication system, the method comprising: transmit-
ting, to a base station, a first message including assistance
information associated with a semi-persistent scheduling
(SPS) for the V2X communication; receiving, from the base
station, a second message including SPS configuration infor-
mation for the V2X communication; receiving, from the
base station, a third message including downlink control
information (DCI) associated with activation of the SPS for
the V2X communication; and transmitting, to another ter-
minal, data based on the SPS configuration information and
the DCI.

[0009] Accordingly, embodiments of the present invention
are directed to the provision of A method by a base station
supporting a vehicle-to-everything (V2X) communication in
a wireless communication system, the method comprising:
receiving, from a terminal, a first message including assis-
tance information associated with a semi-persistent sched-
uling (SPS) for the V2X communication; transmitting, to the
terminal, a second message including SPS configuration
information for the V2X communication; and transmitting,
to the terminal, a third message including downlink control
information (DCI) associated with activation of the SPS for
the V2X communication, wherein data is transmitted from
the terminal to another terminal based on the SPS configu-
ration information and the DCI.

[0010] Accordingly, embodiments of the present invention
are directed to the provision of a terminal performing a
vehicle-to-everything (V2X) communication in a wireless
communication system, the terminal comprising: a trans-
ceiver configured to transmit and receive signals; and a
controller configured to: transmit, to a base station, a first
message including assistance information associated with a
semi-persistent scheduling (SPS) for the V2X communica-
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tion; receive, from the base station, a second message
including SPS configuration information for the V2X com-
munication; receive, from the base station, a third message
including downlink control information (DCI) associated
with activation of the SPS for the V2X communication; and
transmit, to another terminal, data based on the SPS con-
figuration information and the DCIL.

[0011] Abase station supporting a vehicle-to-everything
(V2X) communication in a wireless communication system,
the base station comprising: a transceiver configured to
transmit and receive signals; and a controller configured to:
receive, from a terminal, a first message including assistance
information associated with a semi-persistent scheduling
(SPS) for the V2X communication; transmit, to the terminal,
a second message including SPS configuration information
for the V2X communication; and transmit, to the terminal,
a third message including downlink control information
(DCI) associated with activation of the SPS for the V2X
communication, wherein data is transmitted from the termi-
nal to another terminal based on the SPS configuration
information and the DCIL.

[0012] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth definitions
of certain words and phrases used throughout this patent
document: the terms “include” and “comprise,” as well as
derivatives thereof, mean inclusion without limitation; the
term “or,” is inclusive, meaning and/or; the phrases “asso-
ciated with” and “associated therewith,” as well as deriva-
tives thereof, may mean to include, be included within,
interconnect with, contain, be contained within, connect to
or with, couple to or with, be communicable with, cooperate
with, interleave, juxtapose, be proximate to, be bound to or
with, have, have a property of, or the like; and the term
“controller” means any device, system or part thereof that
controls at least one operation, such a device may be
implemented in hardware, firmware or software, or some
combination of at least two of the same. It should be noted
that the functionality associated with any particular control-
ler may be centralized or distributed, whether locally or
remotely. Definitions for certain words and phrases are
provided throughout this patent document, those of ordinary
skill in the art should understand that in many, if not most
instances, such definitions apply to prior, as well as future
uses of such defined words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] For a more complete understanding of the present
disclosure and its advantages, reference is now made to the
following description taken in conjunction with the accom-
panying drawings, in which like reference numerals repre-
sent like parts:

[0014] FIG. 1A is a diagram illustrating an example of a
network structure of a wireless communication system to
which the present invention is applied.

[0015] FIG. 1B is a diagram illustrating a radio protocol
structure in an LTE system to which the present invention is
applied.

[0016] FIG. 1C is a device diagram of a system in which
RAN-controlled LTE-WLAN interworking (RCLWI) is
used in an LTE system according to a first embodiment of
the present invention.

[0017] FIG. 1D is an exemplified diagram of a message
flow between a terminal and a base station depending on a
state shift of a terminal when the RAN-controlled LTE-
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WLAN interworking (RCLWI) according to the first
embodiment of the present invention is applied.

[0018] FIG. 1E is an exemplified diagram of an operation
sequence of the terminal depending on the state shift of the
terminal when the RCLWI technology according to the first
embodiment of the present invention is applied.

[0019] FIG. 1F is a block configuration diagram of the
terminal in the wireless communications system according
to the first embodiment of the present disclosure.

[0020] FIG. 2Ais a diagram illustrating an example of the
network structure of the wireless communication system to
which the present invention is applied.

[0021] FIG. 2B is a diagram for explaining vehicle-to-
vehicle (V2V) communication.

[0022] FIG. 2C is a diagram for explaining a semi-persis-
tent scheduling (SPS) operation in the LTE.

[0023] FIG. 2D is a diagram for explaining an SPS opera-
tion in V2V according to a second embodiment of the
present invention.

[0024] FIG. 2E is a diagram illustrating the overall opera-
tion of a terminal and a base station when the SPS is set in
the V2V according to the second embodiment of the present
invention.

[0025] FIG. 2F is a diagram illustrating an operation of the
terminal when the SPS setting is received from the base
station according to the second embodiment of the present
invention.

[0026] FIG. 2G is a diagram illustrating a scheduling
request (SR) procedure for an LTE terminal.

[0027] FIG. 2H is a diagram illustrating an operation of
allowing the V2V terminal according to the second embodi-
ment of the present invention to transmit geographical
location information and allowing the base station to assign
resources.

[0028] FIG. 2/is a diagram illustrating a process of assign-
ing sidelink resources using the geographical location infor-
mation in the V2V according to the second embodiment of
the present invention.

[0029] FIG. 2] is a diagram illustrating an operation of the
terminal for transmitting the geographical location informa-
tion to the base station according to the second embodiment
of the present invention.

[0030] FIG. 2K is a block diagram illustrating a configu-
ration of the base station according to the second embodi-
ment of the present invention.

[0031] FIG. 2L is a block diagram illustrating a configu-
ration of the terminal according to the second embodiment
of the present invention.

DETAILED DESCRIPTION

[0032] FIGS. 1A through 2L, discussed below, and the
various embodiments used to describe the principles of the
present disclosure in this patent document are by way of
illustration only and should not be construed in any way to
limit the scope of the disclosure. Those skilled in the art will
understand that the principles of the present disclosure may
be implemented in any suitably arranged electronic device.
[0033] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings. When it is decided that a detailed descrip-
tion for the known function or configuration related to the
present invention may obscure the gist of the present inven-
tion, the detailed description therefor will be omitted. Fur-
ther, the following terminologies are defined in consider-
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ation of the functions in the present invention and may be
construed in different ways by the intention of users and
operators. Therefore, the definitions thereof should be con-
strued based on the contents throughout the specification.
[0034] Various advantages and features of the present
invention and methods accomplishing the same will become
apparent from the following detailed description of embodi-
ments with reference to the accompanying drawings. How-
ever, the present invention is not limited to the embodiments
disclosed herein but will be implemented in various forms.
The embodiments have made disclosure of the present
invention complete and are provided so that those skilled in
the art may easily understand the scope of the present
invention. Therefore, the present invention will be defined
by the scope of the appended claims. Like reference numer-
als throughout the description denote like elements.

[0035] Hereinafter, an operation principle of the present
invention will be described in detail with reference to the
accompanying drawings. Hereinafter, when it is determined
that the detailed description of the known art related to the
present invention may obscure the gist of the present inven-
tion, the detailed description thereof will be omitted. Fur-
ther, the following terminologies are defined in consider-
ation of the functions in the present invention and may be
construed in different ways by the intention of users and
operators. Therefore, the definitions thereof should be con-
strued based on the contents throughout the specification.
[0036] Terms identifying an access node, terms indicating
network entity, terms indicating messages, terms indicating
an interface between network entities, terms indicating vari-
ous types of identification information, and so on that are
used in the following description are exemplified for con-
venience of explanation. Accordingly, the present invention
is not limited to terms to be described below and other terms
indicating objects having the equivalent technical meaning
may be used.

[0037] Hereafter, for convenience of explanation, the pres-
ent invention uses terms and names defined in the 3rd
generation partnership project long term evolution (3GPP
LTE). However, the present invention is not limited to the
terms and names but may also be identically applied to the
systems according to other standards such as the 5G system.

First Embodiment

[0038] FIG. 1A is a diagram illustrating a structure of an
LTE system that is an example of a wireless communication
system.

[0039] Referring to FIG. 1A, the wireless communication
system is configured to include a plurality of base stations
1a-05, 1a-10, 1a-15, and 1a-20, a mobility management
entity (MME) 14-20, a serving-gateway (S-GW) 1a4-30. A
user equipment (hereinafter, referred to as terminal or
mobile station (MS)) 1a-35 is connected to an external
network through eNodeB (hereinafter, referred to as ENB or
base station) 1a-05, 14-10, 1a-15, and 1a-20 and the S-GW
1a-30.

[0040] The base stations 1a05, 1a-10, 1a-15, and 1a-20
are access nodes of a cellular network and provide a radio
access to terminals that are connected to a network. That is,
in order to serve traffic of users, the base stations 1a-05,
1a-10, 1a-15, and 1a-20 collect state information such as a
buffer state, an available transmission power state, a channel
state, or the like of the terminals to perform scheduling,
thereby supporting a connection between the terminals and
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a core network (CN). The MME 14-25 is an apparatus for
performing various control functions as well as a mobility
management function for the terminal and is connected to a
plurality of base stations, and the S-GW 1a-30 is an appa-
ratus for providing a data bearer. Further, the MME 14-25
and the S-GW 14-30 may further perform authentication,
bearer management, etc., on the terminal connected to the
network and may process packets that are to be received
from the base stations 1a-05, 1a-10, 1a-15, and 1a-20 and
packets that are to be transmitted to the base stations 1a-05,
1a-10, 1a-15, and 1a-20.

[0041] FIG. 1B is a diagram illustrating a radio protocol
structure in the LTE system.

[0042] Referring to FIG. 1B, the radio protocol of the LTE
system consists of packet data convergence protocols (PD-
CPs) 15-05 and 15-40, radio link controls (RLCs) 15-10 and
15-35, and medium access controls (MMCs) 16-15 and
15-30 in the terminal and the ENB, respectively. The packet
data convergence protocols (PDCPs) 15-05 and 15-40 per-
forms operations such as compression/recovery of an IP
header and the radio link controls (hereinafter, referred to as
RLC) 15-10 and 15-35 reconfigure a PDCP packet data unit
(PDU) at an appropriate size. The MACs 15-15 and 16-30
are connected to several RLC layer devices configured in
one terminal and perform an operation of multiplexing RL.C
PDUs in an MAC PDU and demultiplexing the RLC PDUs
from the MAC PDU. Physical layers 15-20 and 16-25
perform an operation of channel-coding and modulating
higher layer data, making the higher layer data as an OFDM
symbol and transmitting them to a radio channel, or
demodulating and channel-decoding the OFDM symbol
received through the radio channel and transmitting the
demodulated and channel-decoded OFDM symbol to the
higher layer. Further, even the physical layer uses an a
hybrid ARQ for additional error correction and a receiving
end transmits whether to receive a packet transmitted from
a transmitting end by 1 bit. This is called HARQ ACK/
NACK information. The downlink HARQ ACK/NACK
information on the uplink transmission may be transmitted
through a physical hybrid-ARQ indicator channel (PHICH)
physical channel and the uplink HARQ ACK/NACK infor-
mation on the downlink transmission may be transmitted
through a physical uplink control channel (PUCCH) or
physical uplink shared channel (PUSCH) physical channel.
[0043] Although not illustrated in the present drawings,
radio resource control (hereinafter, referred to as RRC)
layers is present at an upper part of the PDCP layer of the
terminal and the base station, and the RRC layer may receive
and transmit connection and measurement related control
messages for a radio resource control.

[0044] FIG. 1C is a device diagram of the system in which
the RAN-controlled LTE-WLAN interworking (hereinafter,
referred to as RCLWI) are used in the LTE system according
to the first embodiment of the present invention.

[0045] FIG. 1C, a terminal 1¢-11 and a base station 1¢-09
transmit and receive a control message of the RRC layer.
The control message includes a wireless LAN measurement
related message. If the base station 1¢-09 sets up the wireless
LAN measurement in the terminal 1¢-11, the terminal 1¢-11
may report a wireless LAN measurement result to the base
station 1¢-09 depending on the measurement setting.
Accordingly, the base station 1¢-09 may determine whether
traffic may move to the wireless LAN to instruct the terminal
1c-11 to move the traffic, which may move to the wireless
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LAN, to the wireless LAN. An MME 1¢-07 transmits
information on the traffic, which may move to the wireless
LAN, to the terminal 1¢-11 before the above operation to
determine which traffic may move to the wireless LAN when
the terminal 1c-11 receives a movement instruction to the
wireless LAN. More specifically, a terminal 1¢-11 acquires
an IP address used in an external Internet network 1c-01
through a PDN-GW 1¢-03, and the terminal 1c¢-11 may
receive a plurality of IP addresses, in which each IP address
corresponds to packet data network (PDN) connections.
That is, each PDN connection has different IP addresses.
Further, the MME 1¢-07 may notify whether the correspond-
ing PDN connection may move to the wireless LAN every
time each PDN connection is set in the terminal 1c-11.

[0046] If the terminal 1¢-11 receives information on the
PDN connection that may move from the MME 1¢-07 to the
wireless LAN and receives the movement instruction from
the base station 1¢-09 to the wireless LAN, the terminal
1c-11 accesses a wireless LAN access point (hereinafter,
referred to as AP) 1¢-13 to communicate with a predeter-
mined CN device 1c¢-15 via a wireless LAN AP 1c¢-13,
thereby notifying that the movement of the corresponding
PDN to the wireless LAN is required. The predetermined
CN device 1c¢-15 receiving the notification notifies a PDN-
GW 1c¢-2/ that the movement of the corresponding PDN
connection to the wireless LAN is required, thereby updat-
ing the configuration information so that traffic transmitted
from the Internet by the corresponding PDN connection is
transmitted to the wireless LAN later. Accordingly, the
terminal 1c-11 may transmit and receive the PDN connec-
tion traffic to and from the wireless LAN 1¢-2/. Meanwhile,
the PDN connection traffic that may not be transmitted to the
wireless LAN may still be transmitted and received through
an LTE network 1¢-23. Although the embodiment of the
present invention has described, by way of example, an LTE
network, it is also applicable even to other wireless network
systems such as a 5G network.

[0047] FIG. 1D is an exemplified diagram illustrating a
message flow among a terminal 1d-01, a base station 14-03,
and a wireless LAN AP 1d-05 depending on the state shift
of the terminal when the RAN-Controlled LTE-WLAN
Interworking (RCLWTI) according to the first embodiment of
the present invention is applied. Although the present
embodiment has described, by way of example, the LTE
base station, it is to be understood that the embodiment of
the present invention is not limited thereto.

[0048] In FIG. 1D, it is assumed (14-13) that the terminal
14-01 transmits an access request message to the base
station 1d-03 to perform an access procedure (14-11) and
thus the terminal 14-01 is in a radio resource connection
(RRC)_CONNECTED state that is a state where the termi-
nal accesses the corresponding base station 14-03. In the
RRC_CONNECTED state, the terminal 14-01 may transmit
and receive a control and user data message to and from the
base station 1d-03.

[0049] Next, in order to use the RCLWI function, the base
station 14-03 may transmit the configuration information to
the terminal 1d-01 and thus may be set to perform measure-
ment of neighboring WLAN APs. The configuration infor-
mation may include at least one of information on which
wireless LAN AP (or a set of APs) is to be measured and
report condition related configuration information on
whether to report the measurement result to the base station
under certain conditions. The terminal 14-01 performs the
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measurement of the neighboring wireless LAN APs depend-
ing on the configuration information and if the report
conditions of the configuration information is met, may
report the measurement result to the base station 14-03
(1d-15).

[0050] The base station 14-03 receiving the report may
transmit control information including an instruction to
move traffic to the wireless LAN AP (or set of APs) to the
terminal 14-01 (1d-17). The control information or the
movement instruction may include at least one wireless
LAN identifier. The control information may be transmitted
by being included in an RRC connection reconfiguration
message, for example. The terminal 14-01 that has received
the instruction accesses the wireless LAN AP 14-05 corre-
sponding to the instruction (1d-19), and thus may perform
the operations described with reference to FIG. 1C to
transmit and receive traffic, which belongs to the PDN
connection permitted to move to the wireless LAN among
the set PDN connections, to and from the current terminal
14-01 through the wireless LAN 1d-05 (1¢-2/of FIG. 1C).
[0051] Next, the base station 14-03 may determine
whether there is LTE traffic remaining in the terminal among
the traffics (1¢-23 of FIG. 1C) to be transmitted and received
in the LTE to determine whether the terminal 14-01 is
continuously maintained in the RRC_CONNECTED state
or otherwise whether the terminal is shifted to the RRC_
IDLE state by releasing the connected state of the terminal
(1d-20). If the terminal is shifted to the RRC_IDLE state, the
terminal 14-01 may not directly communicate with the base
station 14-03 but the power consumption of the terminal
may be reduced and the base station 14-03 does not have a
burden of maintaining the information on the corresponding
terminal. According to the determination result, the base
station 14-03 may transmit an RRC connection release
message to the terminal 14-01 for shifting to the RRC IDLE
state (14-23), thereby shifting the terminal 14-01 to the RRC
IDLE state (1d-25).

[0052] Even if the terminal 14-01 is shifted to the RRC_
IDLE state, the terminal 14-01 may continuously maintain
the control information including the movement instruction
received in step 2d-17 to continuously transmit and receive
the traffic, which belongs to the PDN connection permitted
to move to the wireless LAN 1d-05, through the wireless
LAN 1d-05 without being disconnected with the wireless
LAN 1d-05 that is currently communicating (14-25).
[0053] In addition, although not illustrated in the present
drawings, if the terminal 14-01 selects or reselects another
base station in the RRC IDLE state, the terminal 14-01 may
delete and release the setting depending on the movement
instruction received in the step 1d-17 while no longer
maintaining the setting. That is, the set control information
may be deleted/released. Accordingly, if there is the traffic to
the wireless LAN, the terminal 1d-01 accesses the corre-
sponding another base station selected/reselected and is
shifted to the RRC_CONNECTED, thereby transmitting and
receiving the corresponding traffic.

[0054] Meanwhile, a scenario to allow the terminal 14-01
to be shifted from the RRC_IDLE state in the state in which
the setting depending on the movement instruction is made
as in the step 1d-17 and allow the terminal 14-01 to be
shifted to the RRC_CONNECTED state by again accessing
the corresponding base station 1d-03 (due to the generation
of the traffic to the LTE, or the like) in the corresponding
base station 14-03 without moving the terminal 14-01 to
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another base station (14-31) may be considered (14-33). At
this point, the terminal 14-01 may delete/cancel the setting
depending on the movement instruction received in the step
14-17 while no longer following the setting. That is, the
configured control information may be deleted/released.
Accordingly, if there is the traffic to the wireless LAN 1d-05,
the terminal 14-01 may transmit and receive all the corre-
sponding traffics to and from the current base station 14-03
(2d-35).

[0055] FIG. 1E is an exemplary diagram of a terminal
operation sequence depending on the state shift of the
terminal (for example, 1¢-11 of FIG. 1C, 14-01 of FIG. 1D)
when RCLWI according to the first embodiment of the
present invention is applied.

[0056] It is assumed that the terminal is in the RRC_
CONNECTED state in which it is connected to the base
station (1e-01). In the RRC_CONNECTED state, the ter-
minal may transmit and receive the control and user data
messages to and from the base station.

[0057] Thereafter, the terminal is set to perform the mea-
surement of the neighboring WLAN APs from the base
station. The configuration information may include at least
one of the information on which wireless LAN AP (or a set
of APs) is to be measured and the report condition related
configuration information on whether to report the measure-
ment result to the base station under certain conditions.
According to the configuration information, the terminal
may perform the measurement of the neighboring WLAN
APs and report the measurement result to the base station if
the condition for reporting the configuration information is
met (1e-03).

[0058] Thereafter, if the terminal receives the control
information including an instruction to move traffic from the
base station to the WLAN AP (or set of APs) (2¢-05), the
terminal may access the WLAN AP corresponding to the
movement instruction to transmit and receive the traffic,
which belongs to the PDN connection permitted to move to
the wireless LAN among the set PDN connections, to and
from the current terminal through the wireless LAN (1e-07).
The control information or the movement instruction may
include at least one wireless LAN identifier.

[0059] Thereafter, if the terminal receives the RRC con-
nection release message from the base station, the terminal
is shifted to the RRC_IDLE state (1e-09).

[0060] Even if the terminal is shifted to the RRC_IDLE
state, the terminal continuously maintains the control infor-
mation including the movement instruction received in the
step le-05 to continuously transmit and receive the traffic,
which belongs to the PDN connection permitted to move to
the wireless LAN, through the wireless LAN without being
disconnected with the wireless LAN that is currently com-
municating (1e-11).

[0061] In addition, although not illustrated in the present
drawings, when the terminal moves by selecting or reselect-
ing another base station in the RRC_IDLE state, the terminal
may delete/release the setting while no longer following the
setting depending on the movement instruction received in
the step 1e-05. That is, the configured control information
may be deleted/released. Accordingly, if there is the traffic to
the wireless LAN, the terminal accesses the corresponding
another base station selected/reselected and is shifted to the
RRC_CONNECTED, thereby transmitting and receiving
the corresponding traffic.
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[0062] Meanwhile, if the terminal is shifted from the
RRC_IDLE state in the state in which the setting depending
on the movement instruction is made as in the step 1e-05 and
again accesses the corresponding base station (due to the
generation of the traffic to the LTE) in the corresponding
base station without moving to another base station to be
shifted to the RRC_CONNECTED state (1e-13), the termi-
nal may delete/release the setting while no longer following
the setting depending on the movement instruction received
in the step 1e-05. That is, the configured control information
may be deleted/released. Accordingly, if there is the traffic to
the wireless LAN, the terminal may transmit and receive the
corresponding traffic to and from the current LTE base
station (1le-15).

[0063] FIG. 1F is a block configuration diagram of the
terminal in the wireless communications system according
to the first embodiment of the present disclosure.

[0064] Referring to FIG. 1F, the terminal may include at
least one of a radio frequency (RF) processor 1/~10, a
baseband processor 1f-20, a storage unit 1/-30, and a con-
troller 1/-40.

[0065] The RF processor 1/-10 serves to transmit and
receive a signal through a radio channel, such as band
conversion and amplification of a signal. That is, the RF
processor 1f-10 up-converts a baseband signal provided
from the baseband processor 1/-20 into an RF band signal
and then transmits the RF band signal through an antenna
and down-converts the RF band signal received through the
antenna into the baseband signal. For example, the RF
processor 1~10 may include a transmitting filter, a receiving
filter, an amplifier, a mixer, an oscillator, a digital to analog
converter (DAC), an analog to digital converter (ADC), or
the like. FIG. 1F illustrates only one antenna but the terminal
may include a plurality of antennas. Further, the RF proces-
sor 1/~10 may include a plurality of RF chains. Further, the
RF processor 1/-10 may perform beamforming. For the
beamforming, the RF processor 1/-10 may adjust a phase
and a size of each of the signals transmitted and received
through a plurality of antennas or antenna elements.
[0066] The baseband processor 1f-20 performs a conver-
sion function between a baseband signal and a bit string
according to a physical layer standard of a system. For
example, when data are transmitted, the baseband processor
1£-20 generates complex symbols by coding and modulating
a transmitted bit string. Further, when data are received, the
baseband processor 1/~20 recovers the received bit string by
demodulating and decoding the baseband signal provided
from the RF processor 1/~10. For example, according to an
orthogonal frequency division multiplexing (OFDM)
scheme, when data are transmitted, the baseband processor
1/-20 generates the complex symbols by coding and modu-
lating the transmitted bit string, maps the complex symbols
to sub-carriers, and then performs an inverse fast Fourier
transform (IFFT) operation and a cyclic prefix (CP) insertion
to configure the OFDM symbols. Further, when data are
received, the baseband processor 1/-20 divides the baseband
signal provided from the RF processor 1410 in an OFDM
symbol unit and recovers the signals mapped to the sub-
carriers by a fast Fourier transform (FFT) operation and then
recovers the received bit string by the modulation and
decoding.

[0067] The baseband processor 1/~20 and the RF processor
110 transmit and receive a signal as described above.
Therefore, the baseband processor 1/-20 and the RF proces-
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sor 1/-10 may be implemented as physical components such
as a transmitter, a receiver, a transceiver, and a communi-
cation unit. Further, at least one of the baseband processor
1/-20 and the RF processor 1/-10 may include a plurality of
communication modules to support a plurality of different
radio access technologies. Further, at least one of the base-
band processor 1/-20 and the RF processor 1/~10 may
include different communication modules to process signals
in different frequency bands. For example, different radio
access technologies may include the wireless LAN (for
example: IEEE 802.11), a cellular network (for example:
LTE), or the like. Further, the different frequency bands may
include a super high frequency (SHF) (for example: 2.5
GHz, 5 GHz) band, a millimeter wave (for example: 60
GHz) band.

[0068] The storage unit 1/-30 stores data such as basic
programs, application programs, and configuration informa-
tion for the operation of the terminal. In particular, the
storage unit 130 may store information associated with a
wireless LAN node that performs wireless communication
using the wireless LAN access technology. Further, the
storage unit 1/-30 provides the stored data according to the
request of the controller 1£-40.

[0069] The controller 1/-40 controls the overall operations
of the terminal. For example, the controller 1/-40 transmits
and receives a signal through the baseband processor 1/-20
and the RF processor 1f-10. Further, the controller i/-40
records and reads data in and from the storage unit 1/-40. For
this purpose, the controller 1/-40 may include at least one
processor. For example, the controller 1/-40 may include a
communication processor (CP) performing a control for
communication and an application processor (AP) control-
ling a higher layer such as the application programs. Accord-
ing to the embodiment of the present invention, the control-
ler 1/-40 includes a multi-link processor if-42 that performs
the processing to be operated in a multi-link mode. For
example, the controller 140 may control the terminal to
perform the procedure illustrated in the operation of the
terminal illustrated in FIG. 1.

[0070] For example, the controller 1/~40 according to the
embodiment of the present invention may receive a wireless
LAN measurement message from the base station to perform
the measurement according to the corresponding configura-
tion information and then report the measurement result to
the base station. Further, the controller 1/~40 may determine
whether to transmit and receive the traffic to the LTE or
transmit and receive the traffic to and from the wireless LAN
according to the instruction from the LTE base station and
the state shift of the terminal to perform the control.
[0071] For example, the controller 1/-40 may receive the
control information for establishing interworking with the
wireless LAN from the base station in a cellular connection
state and may transmit and receive at least a portion of the
traffic to and from the first wireless LAN based on the
information in the cellular connection state. The controller
1/-40 may transmit and receive at least a part of the traffic
to and from the first wireless LAN based on the control
information even when the cellular connection state is
released. The control information may include at least one
wireless LAN identifier for the interworking.

[0072] In addition, if the cellular connection state is
released and then reconnected, the controller 1/-40 may stop
the wireless LAN interworking operation by releasing the
control information.
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[0073] The controller 1/-40 may receive the wireless LAN
configuration information prior to receiving the control
information from the base station and may perform the
measurement based on the wireless LAN measurement
configuration information and report the measurement result
to the base station.

Second Embodiment

[0074] The present invention relates to a method and
apparatus for performing semi-persistent scheduling in an
LTE terminal that supports vehicle-to-vehicle (V2V) com-
munication in a mobile communication system. Although
the present specification describes, by way of example, the
LTE terminal, it is well known to those skilled in the art that
the present embodiment is applicable not only to LTE but
also to terminals using other wireless communications in
addition to 5G.

[0075] The V2V basically depends on a structure and an
operation principle of Rel-12 device-to-device (D2D). Like
the D2D, data are transmitted and received between vehicle
terminals (hereinafter, referred to as terminals) even in the
V2V, but more terminals will be serviced in a cell supporting
the V2V than in the D2D, and therefore, there is a need to
reduce waste of radio resources. In particular, in the case of
mode 1 in which a base station assigns and manages
resources for V2V, if a RRC-connected terminal has data to
be transmitted to another terminal, an MAC control element
(hereinafter, referred to as CE) may be transmitted to the
base station. The MAC CE may be, for example, a buffer
status report MAC CE in a new format (including indicator
that notifies at least a buffer status report for V2V commu-
nication and information on a size of data that are buffered
for D2D communication). The detailed format and content
of the buffer status report used in the 3 GPP refer to 3 GPP
standard TS36.32/“E-UTRA MAC Protocol Specification”™.
As described above, the base station receiving the V2V
communication request signals additional configuration/set-
ting information (V2V resource block assignment informa-
tion, modulation and coding (MCS), and timing advance
(TA)) or V2V communication permission indicator for the
V2V communication, such that the terminal may perform
permission/control/management to perform the V2V com-
munication.

[0076] If the resource block assignment based on the
dynamic scheduling request (D-SR) as described above is
applied to the V2V, a very large amount of radio resources
may be required. This may be seen from two characteristics
of the scenario considered in the V2V. The first characteristic
is that the number of terminals in a service area expected in
the V2V is larger than in the D2D. The second characteristic
is that basic safety information (BSM) including a position
and a traveling state of the V2V terminal needs to be
transmitted in a short period because safety is considered to
be the top priority in the case of the V2V terminal. That is,
if the dynamic scheduling defined in D2D mode 1 is applied
as it is, a collision or a deficiency of resources is likely to
occur in the request and assignment of resources for the
V2Vv.

[0077] In the present embodiment, to solve the above
problem, a method (request/setting/release) and components
for semi-persistent scheduling (SPS) on resource block
assignment in the V2V operated in the mode 1 are defined.
[0078] Meanwhile, sidelink (SL) communication in the
V2V, that is, the vehicle-to-vehicle communication is oper-
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ated based on a transmission resource defined in the D2D.
As described above, since more vehicle terminals will be
serviced in the cell supporting the V2V than in the D2D,
there is a need to efficiently manage transmission resources.
If the terminal transmits the geographical location informa-
tion received through the global positioning system (GPS) to
the base station, the base station may assign transmission
resources to reduce the collision of the transmission
resources between neighboring terminals using the informa-
tion. That is, it is possible to improve resource block
assignment efficiency in the V2V by mapping between the
geographical location information and the sidelink transmis-
sion resources. In case of the terminal operated in mode 2,
the terminal may directly apply the mapping between the
geographical location information and the transmission
resources according to a predetermined mapping rule and in
case of the terminal operated in the mode 1, the terminal
reports the geographical location information to the base
station and then the base station may assign resources.
[0079] Inthe present embodiment, to avoid the collision of
the sidelink transmission resources between the V2V termi-
nals operated in the mode 1 and to efficiently assign
resources using the geographical location information, a
new method of reporting geographical location information
to a base station is defined.

[0080] FIG. 2A is a diagram illustrating a structure of an
LTE system that is an example of a wireless communication
system.

[0081] Referring to FIG. 2A, the wireless communication
system is configured to include a plurality of base stations
(eNB) 24-01, 2a-02, 2a-03, and 2a-04, a mobility manage-
ment entity (MME) 2a-05, and a serving-gateway (S-GW)
2a-06. A user equipment 2a-07 is connected to the external
network through the base stations 2a-01 to 2a-04 and the
S-GW 2a-06.

[0082] The base stations 2a-01 to 2a-04 are access nodes
of a cellular network and provides a radio access to the
terminals that are connected to the network. That is, in order
to serve traffic of users, the base stations 2a-01 to 2a-04
collect and schedule state information such as a buffer state,
an available transmission power state, and a channel state of
the terminals to support the connection between the termi-
nals and the core network (CN). The MME 24-25 is an
apparatus for performing various control functions as well as
the mobility management function for the terminal and is
connected to a plurality of base stations, and the S-GW
2a-06 is an apparatus for providing a data bearer. Further, the
MME and the S-GWs 2a-05 and 24-06 may further perform
authentication, bearer management, etc., on the terminal
connected to the network and may process packets that are
to be received from the base stations 2a-01 to 2a-04 and are
to be transmitted to the base stations 2a-01 to 2a-04.
[0083] FIG. 2B is a diagram for explaining V2V commu-
nication. Specifically, FIG. 2B illustrates an example of
performing the V2V communication in the cellular system.
[0084] The base station 25-01 manages at least one of the
terminals 25-03 and 25-04 located in a cell 25-02 managed
by the base station 26-01. The first terminal 256-03 of the
terminals 26-03 and 25-04 performs the cellular communi-
cation using a link 26-06 between the base station 25-01 and
the first terminal-base station 25-06 and the second terminal
2b6-04 performs the cellular communication using a link
2b-07 between the base station 25-01 and the second ter-
minal-base station. If the first terminal 25-03 and the second
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terminal 26-04 perform the V2V communication, the first
terminal 25-03 and the second terminal 26-04 may directly
transmit and receive information to and from each other via
a V2V link 256-05 without passing through the base station
25-01. The number of terminals receiving the V2V service
in one cell may be many and the relationship between the
base station 25-01 and the terminals 25-03 and 25-04 as
described above may be extended and applied.

[0085] FIG. 2C is a diagram for explaining the semi-
persistent scheduling (SPS) operation in the LTE system.
[0086] In the LTE system, the SPS is a method used for
scheduling services where small data is frequently gener-
ated, which is required to reduce the amount of control
information increased in proportion to the number of users
and secure system capacity for user data transmission. That
is, the SPS is a method for once transmitting uplink/
downlink resource block assignment control information
2¢-01 to the terminal and performing, by the base station and
the terminal, an operation for data 2¢-02 to 2¢-04 generated
later depending on the transmitted control information. That
is, according to the SPS in the LTE system, one transmission
resource for MAC PDU transmission may be assigned every
period. The resources assigned by the control information
are valid until SPS activation or SPS deactivation/release is
generated. The SPS operation for the downlink in the LTE
system is as follows.

[0087] 1. The base station may set the SPS operation in the
terminal using the RRC message. The RRC message may
include SPS C-RNTI, an SPS period (semiPersistSched-
IntervalDL), a maximum number (numberOfConfSPS) of an
HARQ processes for the SPS, or the like.

[0088] 2. If the SPS is set for the downlink, the base
station may transmit, to the terminal, downlink control
information (DCI) format 1/1A/2/2A/2B/2C including the
downlink resource block assignment control information
2¢-01 as the SPS C-RNTI of the physical downlink control
channel (PDCCH). The DCI may include an assignment
type (FDD/TDD), an MCS level, a new data indicator
(NDI), a redundancy version (RV), an HARQ process num-
ber, and resource block assignment information of data.
[0089] FIG. 2D is a diagram for explaining an SPS opera-
tion in V2V according to a second embodiment of the
present invention.

[0090] In case of the terminal 24-02 supporting the V2V,
it is expected that a larger number of data are frequently
generated in a service area. That is, if the dynamic sched-
uling, which is the existing Rel-12 D2D resource block
assignment method, is applied, the generation of the
resource block assignment control information is increased,
thus resources for transmitting user data will be reduced. If
the SPS is used in the V2V, the base station 24-01 may once
transmit, to o the terminal 2d-02, the resource block assign-
ment control information 24-03 of the sidelink that is an
inter-terminal link, and the base station and the terminal may
perform the SPS operation for scheduling assignment (SA)
2d-04, 2d-05, 2d-06, and 2d-07 and data 2d-08, 24-09,
24-10, 2d4-11, and 2d-12 that are generated later depending
on the transmitted control information. Here, the number of
transmissions of the SAs 2d-04 to 2d-07 and the data 24-08
to 2d-12 is a predetermined value and may be one or more.
That is, according to the SPS in the V2V, one or more
transmission resource for transmission of the SAs 24-04 to
2d-07 and the data 2d-08 to 2d-12 may be assigned every
period. Further, the resources assigned by the control infor-
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mation are valid until SPS activation or SPS deactivation/
release is generated. Compared with the existing SPS, in the
existing SPS, one transmission resource is implicitly
assigned in a predetermined period, and the transmission
resource is for L2 transmission (or MAC PDU transmis-
sion), whereas in the SPS in the V2V, one or more trans-
mission resource is implicitly assigned in a predetermined
period and the transmission resource may be one for the SA
transmission that is an [.1 signal.

[0091] FIG. 2E is a diagram illustrating the overall opera-
tion of a terminal and a base station when the SPS is set in
the V2V according to the second embodiment of the present
invention.

[0092] In step 2e-04, in terminal 1 2¢-01, data are gener-
ated to terminal 2 2¢-02. In step 2e-05, the terminal 1 2e-01
performs the RRC connection with the base station 2¢-03 for
vehicle communication with another terminal 2 2e-02, and
then in step 2e-06, may transmit a resource request message
for vehicle-to-vehicle communication to the base station
2¢-03. The resource request message transmitted to the base
station 2e-03 by the RRC signaling includes information that
may assist the SPS setting of the base station, for example,
SPS period information, SPS time offset information, MAC
PDU size information of the terminal 1 2e-01, and the like.
For example, the terminal 2¢-01 may determine the period
information that the terminal wants on the basis of a type and
a generation frequency of information that the terminal
intends to transmit through the SPS resource.

[0093] In step 2e-07, the base station 2e-03 receiving the
resource request message may transmit a setting message for
setting up the SPS operation for the V2V terminal 1 2e-01.
For example, the base station 2e-03 may transmit, to the
terminal 1 2e-01, thresholds for an SL-RNTI, an SPS period,
and an SPS release associated with at least one SPS setting
through the setting message transmitted by the RRC signal-
ing.

[0094] In step 2¢-08, the base station 2¢-03 may transmit,
to the terminal 2e-01, DCI Format 5 as the SL-RNTI of the
(E)PDCCH for the SPS activation. The DCI may include
information that instructs each SPS to be activated when a
plurality of SPSs are set. The DCI may include the resource
block assignment information of the SA and the data.
[0095] Instep 2e-09, the terminal 1 2e-01 may transmit the
SA and the data to the terminal 2 2¢-02 as the assigned
resources, on the basis of the information and the DCI that
are included in the received setting message and the DCIL. If
there is no data to be transmitted in the SPS period set by the
terminal 1 2e-01, no data are transmitted and a counter value
is increased. In step 2e-10, if the counter value becomes
equal to a predetermined threshold, the terminal 1 2e-01
may stop the SPS transmission.

[0096] In step 2e-11, the terminal 1 2¢-01 may notify the
base station 2e¢-03 of the SPS release through the RRC
message or the MAC CE. In other words, the release
information on the SPS use of the sidelink may be included
in the existing RRC message or a new type of RRC message.
Alternatively, it may be transmitted using a new MAC CE.
The base station 2¢-03 may directly instruct the SPS release
to the terminal 1 2e-01.

[0097] In other words, as the method of releasing the V2V
SPS, there are explicit methods (method by the command of
the base station and a method in which the base station
instructs the terminal to release the SPS through the
PDCCH) and an implicit method (method for releasing, by
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the terminal itself, the SPS transmission resource by con-
tinuously generating an event in which no data are trans-
mitted through the SPS transmission resource by a prede-
termined frequency or continuously generating an event in
which the MAC PDU that does not receive predetermined
information through the SPS transmission resource is trans-
mitted by a predetermined frequency, in which the prede-
termined information may be, for example, an MAC SDU
transmitted from the higher layer of the MAC to the MAC
layer). If the SPS is released by the explicit methods, the
terminal may not transmit, to the base station, a layer 2
control message (MAC CE) or a layer 3 control message
(RRC message) notifying that the SPS is released. On the
other hand, if the SPS is released by the implicit method, the
terminal may transmit, to the base station, the layer 2 control
message (MAC CE) or the layer 3 control message (RRC
message) notifying that the SPS is released.

[0098] FIG. 2F is a diagram illustrating an operation of the
terminal 2e-01 when the SPS establishment is received from
the base station according to the second embodiment of the
present invention.

[0099] In step 2/-01, the terminal supporting both the LTE
and the V2V camps on a new cell. In step 2/-02, the terminal
may perform the RRC connection with the base station, and
in step 2/-03, the terminal may transmit the resource request
message for the V2V communication through the RRC
message. The terminal may transmit the information that
may assist the SPS setting of the base station, for example,
the SPS period information, the SPS time offset information,
the MAC PDU size information, or the like by including
them in the resource request message transmitted to the base
station 2e-03 by the RRC signaling.

[0100] In step 2/-04, the base station may set the SPS
operation for the LTE and the V2V. The thresholds for the
SL-RNTI, the SPS period, and the SPS release associated
with at least one SPS setting may be transmitted to the
terminal through the setting message transmitted by the
RRC signaling. In step 2/-05, the terminal may ascertain its
own operation mode.

[0101] If the terminal is operating in the LTE mode, it
receives the DCI as the PDCCH for activating the SPS set
in step 2/-06 and may receive data from the base station
using the SPS period assigned in step 2/-07. In step 2/-08, if
the SPS release message is received from the base station,
the SPS operation may end.

[0102] If the terminal is operated in the V2V mode, the
terminal receives the DCI format 5 of the (E)PDCCH for
activating the SPS set in step 2/-9. The DCI may include
information that instructs each SPS to be activated when a
plurality of SPSs are set. The DCI may include the resource
block assignment information of the SA and the data in the
sidelink. In step 2/-10, the terminal may transmit, as
resources received from the DCI according to the assigned
V2V SPS period, the SA and the data to other terminals. In
step 2/-11, if there are no data to be transmitted in the V2V
SPS period, the terminal may omit the transmission of the
SA and the data and increase the counter value. In step 2/-12,
if the counter value is equal to a preset threshold, the
terminal notifies the base station of the SPS release through
the RRC message or the MAC CE.

[0103] Meanwhile, in order to perform the V2V SPS
operation, information such as the resource block assign-
ment information, the SPS period, a transport format (trans-
port block size, MCS, or the like) to be applied, SPS start
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timing, or the like is required. Some of the information may
be transmitted through an L3 unicast control message (for
example, RRC message) and the remaining information may
be transmitted through L1 control information (for example,
DCI information transmitted through the PDCCH).

[0104] As described with reference to FIG. 2F, the
resource block assignment information and the transmission
format information may be transmitted through the L1
signal. The SPS start timing may be determined based on
timing when the L1 signal including the control information
related to the SPS is received. For example, if the [.1 signal
is received at arbitrary timing tl, the SPS transmission
resource may be assigned (or becomes available) at timing
specified by ‘t1+n*SPS period +predetermined constant’. In
the above equation, n is an integer that monotonically
increases by one, including zero.

[0105] The remaining information other than the informa-
tion, for example, the SPS period information, may be
transmitted to the terminal through an L3 unicast control
message.

[0106] In another operation of the V2V SPS according to
various embodiments, a method for ascertaining, by the
terminal, transmission resources that are not currently used
by allowing the terminal to sense (predetermined operation
for determining which transmission resource is being used)
and semi-persistently using the transmission resources in a
predetermined period may be considered. It is advantageous
in that the operation is applicable even to a terminal that
does not have an RRC connection due to a terminal-oriented
operation.

[0107] The information required for the modified V2V
SPS operation may be transmitted from the base station to
the terminal as described below or may be determined by the
base station itself.

[0108] SPS period information, transmission format infor-
mation, implicit release related information (e.g., counter): It
may be known to the terminals that wants to use the V2V
SPS through a broadcast control message (e.g., system
information), i.e., a predetermined SIB.

[0109] SPS transmission resource information: The termi-
nal may determine the transmission resources to be used,
among the transmission resources that are not used through
sensing.

[0110] SPS start timing: The terminal may set the timing
when the transmission resource is determined by the sensing
as the start timing and transmit the SA through the selected
transmission every SPS transmission period (without
another sensing).

[0111] In order to prevent a terminal from exclusively
using a transmission resource for a very long period of time
when the terminal itself selects the SPS resource as
described above, a period during which the terminal may
exclusively use the SPS resource once selected, the number
of SAs, or the like that may be transmitted through the
transmission resource, or the like is set by the base station
to be known to the terminals. The information may be
referred to as a valid period.

[0112] The operation of the terminal using the modified
V2V SPS is as follows.

[0113] When the terminal camps on an arbitrary cell, it
may acquire predetermined system information and acquire
the information required for the V2V SPS transmission
described above.
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[0114] When the terminal generates data to be transmitted
using the V2V SPS, the terminal performs sensing on a
transmission resource pool for V2V, and if the available
transmission resource is found as a result of the sensing, the
terminal may decide to use the transmission resource. The
terminal may determine the available timing of the trans-
mission resource as the timing when it is repeatedly gener-
ated every SPS period based on the timing when the trans-
mission resource is decided to be available or the first timing
when data are transmitted through the transmission resource.

[0115] The terminal may drive a valid period timer at the
timing when the SPS transmission resource is used for the
first time or the timing when the SPS transmission resource
is specified. Alternatively, if the SPS transmission resource
is used, the valid period counter may be increased by 1.

[0116] The terminal may transmit data using the SPS
transmission resource and then may release the SPS trans-
mission resource if the valid period timer expires or the valid
period counter reaches a predetermined value. The terminal
waits for a predetermined period of time before selecting a
new SPS transmission resource, in which the waiting period
may be provided as system information.

[0117] FIG. 2G is a diagram illustrating a scheduling
request (hereinafter, SR) procedure of the terminal in the
LTE terminal.

[0118] In step 2g-03, a terminal 2g-01 may notify a base
station 2g-02 that data to be transmitted to the base station
2g-02 are generated and transmit the SR to be assigned
resources for a buffer state report. A regular BSR is gener-
ated if the MAC CE is transmitted in the existing LTE and
the SR needs to be triggered to be assigned the transmission
resources. Here, the regular BSR is transmitted if new data
reaches an uplink buffer and a priority of the new data is
higher than the data that is waiting in the buffer.

[0119] In step 2g-04, the base station 2g-02 may transmit
an UL grant for the BSR to the terminal 2g-01. In step 2g-05,
the terminal 2g-01 may code the amount of data to be
transmitted to the base station 2g-02 with a buffer size of a
predetermined logical channel group (LCG) and transmit the
coded data. In step 2g-06, the base station 2g-02 may
transmit an UL grant based on the B SR received from the
terminal 2g-01. In step 2g-07, the terminal may transmit data
to the base station through the assigned UL grant.

[0120] FIG. 2H is a diagram illustrating an operation of
allowing the V2V terminal according to the second embodi-
ment of the present invention to transmit geographical
location information and allowing the base station to assign
resources.

[0121] According to the present embodiment, a base sta-
tion 24-01 may assign transmission resources based on
geographical location information of terminals 24-02 to
2h-08 in order to reduce the collision of the transmission
resources between terminals 2/-02 to 2/-08 located in a cell
24-09 (24-12). For example, different transmission
resources may be assigned to geographically neighboring
and the same transmission resources may be assigned to
distant terminals. It is presumed that the data transmitted by
the terminal in the V2V communication is for broadcasting
to neighboring terminals within a predetermined radius.

[0122] Basically, the terminals 2/4-02 to 2k-08 may
directly report the geographical location information
received via the GPS or report information indicating the



US 2017/0285177 Al

geographical area divided based on a GPS position within a
cell 24-09 zone Information, that is, zone (2/4-10) index
information.

[0123] As can be seen in 2/-11, the geographical location
information that the terminal transmits may be transmitted to
a new geographical MAC CE (hereinafter, Geo MAC CE)
and the control signal includes GPS coordination informa-
tion, zone index information, timestamp (time when GPS
information is acquired), and the like. The zone 2/-10 may
be defined by the GPS position of the base station and the
size information of the zone (e.g., horizontal length X [m]
and vertical length Y [m]). The base station may transmit, as
the system information block (SIB), zone configuration
information (zone size information, the number of zones in
the cell, and the like) to the terminal.

[0124] FIG. 2/is a diagram illustrating a process of assign-
ing sidelink resources using the geographical location infor-
mation in the V2V according to the second embodiment of
the present invention.

[0125] A terminal 1 2i-01 supporting the V2V operated in
mode 1 needs to be assigned transmission resources from a
base station 2i-03 in order to transmit and receive exchange
data to and from another terminal 2i-02 through the sidelink.
[0126] The terminal 1 (2i-01) camping on in step 2i-04
may receive the SIB for the V2V from the base station in
step 2i-05. At this point, the SIB for the V2V may be used
by extending the existing SIB18 or by defining a new SIB.
In addition to the information (transmission/reception
resources and synchronization configuration information)
included in the existing SIB 18, a geographical location
information reporting period, zone size information (for
example, horizontal length X[m], vertical length Y[m]), and
configuration information for reporting geographical loca-
tion information such as the number of zones present in the
cell may be included.

[0127] In step 2i-06, the terminal 1 2/-01 may perform the
RRC connection with the base station 2i-03 when data to be
transmitted to another terminal 2i-02 through the sidelink
are generated. Conversely, data to be transmitted from the
terminal 1 2/-01 in the RRC connection state to another
terminal 2/-02 may be generated.

[0128] In step 2i-08, the terminal 1 2/-01 may request a
transmission resource to a base station 2i-03 through a
SidelinkUEInformation message. The message may include
an indicator for indicating whether to report the Geo MAC
CE and a report period.

[0129] In step 2i-09, the terminal 1 2i-01 may generate the
Geo MAC CE based on the geographical location informa-
tion received through the GPS in order to assist the resource
block assignment of the BS. The control signal may include
the GPS coordinate information, the zone index information,
the timestamp (time when the GPS information is acquired),
and the like. The MAC CE of the existing LTE consists of
information that is generated (for example, BSR) generated
in the MAC or transmitted from a lower layer (for example,
power headroom report), whereas the Geo MAC CE may
consist of information transmitted from a higher layer.
Among the information included in the Geo MAC CE, the
GPS coordinate information and the timestamp information
are acquired by the GPS module of the terminal and trans-
mitted to the MAC via the RRC, and the zone index
information may be acquired by the RRC of the terminal
through the system information and then transmitted to the
MAC.
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[0130] In order for a terminal to transmit the Geo MAC
CE, the SR is triggered and thus there is a need to be
assigned the transmission resources. However, according to
current LTE procedure, only the regular BSRs trigger the
SR. In other words, conventionally, the MAC CE, which
consists of the information transmitted from other layers,
does not trigger the SR. In the embodiment, in order to
transmit the Geo MAC CE to the base station at an appro-
priate time, it is defined that the SR is triggered if the Geo
MAC CE is generated. That is, if the MAC CE generated by
using the information transmitted from the lower layer or the
higher layer other than the MAC layer is generated, the
terminal may check the type of the MAC CE to determine
whether the SR is triggered. The terminal triggers the SR if
the MAC CE is the Geo MAC CE and does not trigger the
SR if the MAC CE is another MAC CE (e.g., PHR MAC CE
or C-RNTI MAC CE, or the like). Alternatively, if the MAC
itself determines whether the MAC CE is triggered (existing
MAC CEs such as the regular BSR and PHR are included
here), the type of the MAC CE is checked to determine
whether or not the SR is triggered and the SR may be
triggered regardless of the type when the trigger of the MAC
CE is determined by the higher layer (Geo MAC CE
corresponds thereto).

[0131] Once the existing MAC CE is generated, the exist-
ing MAC CE is not discarded until it is transmitted. How-
ever, the need for the previous Geo MAC CE disappears in
the moment new Geo MAC CE is generated based on new
location information. Therefore, when the Geo MAC CE is
triggered, the terminal checks whether there is a Geo MAC
CE that has not yet been transmitted and discards the
previous Geo MAC CE, such that only the new Geo MAC
CE is transmitted, instead of transmitting the previous Geo
MAC CE and the new Geo MAC CE together.

[0132] Based on the characteristics, the terminal 1 2i-01
transmits the SR to the base station 2i-03 in step 2i-10 and
is assigned the UL grant from the base station 2i-03.

[0133] In step 2i-12, if the size of the uplink grant is
sufficient for the transmission of the Geo MAC CE, the Geo
MAC CE may be transmitted, and if the size of the uplink
grant is insufficient for the transmission of the Geo MAC
CE, the BSR may be transmitted. At this point, the terminal
1 2i-01 may code the amount of data of the Geo MAC CE
with the buffer status or the buffer size of the predetermined
LCG and transmit the data. The base station may use the
RRC control message to set which BS of the LCG the Geo
MAC CE is included in the terminal or may apply an
implicit rule. The rule may be, for example, a rule for
considering data of a logical channel/logical channel group
having a highest priority among logical channels/logical
channel groups set in the terminal and including the data in
the BS of the LCG. Alternatively, a rule for considering the
predetermined logical channel, for example, data of a sig-
naling radio bearer (SRB) 1 and including it in the base
station of the LCG of the SRB 1 may also be applied.

[0134] In step 2i-13, the base station 2i-03 may assign the
transmission resources of the terminal 1 2i-01 so as to reduce
the collision with the transmission resources of neighboring
terminals 2i-02 based on the received Geo MAC CE infor-
mation and in step 2i-14, the base station 2/-03 may transmit
the assigned transmission resource to the terminal 1 2i-01.
The transmission resource block assignment may be per-
formed by the RRC reconfiguration message, for example.
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In step 2i-15, the terminal 1 2/-01 may transmit sidelink data
to other terminals 2i- 02 through the assigned transmission
resources.

[0135] FIG. 2] is a diagram illustrating an operation of the
terminal for transmitting the geographical location informa-
tion to the base station according to the second embodiment
of the present invention.

[0136] In step 2/-01, the terminal supporting the V2V
receives the SIB from the base station. At this point, the SIB
for the V2V may be used by extending the existing SIB18
or by defining a new SIB. In addition to the information
(transmission/reception resources and synchronization con-
figuration information) included in the existing SIB 18, a
geographical location information reporting period, zone
size information (for example, horizontal length X[m], ver-
tical length Y[m]), and configuration information for report-
ing geographical location information such as the number of
zones present in the cell may be included.

[0137] In step 2/-02, the terminal may perform RRC
connection with the base station to perform the V2V com-
munication in mode 1 with other terminals.

[0138] In step 2/-03, the terminal may transmit the geo-
graphical location information obtained from the higher
layer to the MAC. This is to allow the base station to assign
transmission resources based on geographical location infor-
mation so as to reduce the collision of resources with other
terminals. The information may include the GPS coordinate
information, the zone index information, the timestamp
(time when the GPS information is acquired), and the like.
[0139] In step 2/-04, the MAC may generate the Geo
MAC CE including the information transmitted from the
higher layer. In step 2;-05, the generated Geo MAC CE may
trigger the SR or trigger the regular BSR.

[0140] In step 2/-06, the terminal may be assigned the
uplink grant from the base station and in step 2/-07, the
terminal may compare the size of the assigned uplink grant
with the size of the Geo MAC CE. If the size of the assigned
uplink grant is sufficient for the transmission of the Geo
MAC CE, in step 2/-08, the terminal may transmit the Geo
MAC CE. However, if the size of the assigned uplink grant
is insufficient for the transmission of the Geo MAC CE, in
step 2/-09, the terminal may transmit the BSR to the base
station by coding the amount of data of the Geo MAC CE
with the BS of the predetermined LCG the BSR. In step
2/-10, the terminal may be assigned the uplink grant from
the base station, and in step 2/-11, the terminal may transmit
the Geo MAC CE through the assigned uplink grant.
[0141] FIG. 2K is a block diagram illustrating a configu-
ration of the base station according to the second embodi-
ment of the present invention.

[0142] As illustrated in FIG. 2K, the base station of the
present invention may include at least one of a transceiver
24-01, a controller 24-02, a multiplexer and demultiplexer
2k-04, a control message processor 2k-04, various higher
layer devices 24-05 and 24-06, and a scheduler 24-03.
[0143] The transceiver 2%k-01 transmits data and a prede-
termined control signal through a forward carrier and
receives the data and the predetermined control signal
through a reverse carrier. When a plurality of carriers are
configured, the transceiver 24-01 transmits and receives the
data and the control signal through the plurality of carriers.
[0144] The multiplexer and demultiplexer 24-04 serves to
multiplex the data generated from the higher layer devices
24-05 and 24-06 or the control message processor 24-07 or
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demultiplex the data received by the transceiver 2k-01 and
transmit the demultiplexed data to the higher layer proces-
sors 2k-05 and 24-06, the control message processor 24-07,
or the controller 24-02.

[0145] The control message processor 24-07 allows the
terminal to process the control messages such as the trans-
mitted RRC message and MAC CE to perform the required
operation or generates the control message to be transmitted
to the terminal and transmits the generated control message
to the lower layer.

[0146] The higher layer processors 2k-05 and 24-06 may
be configured for each terminal and each service and pro-
cesses data generated from user services such as FTP and
VoIP and transmits the processed data to the multiplexer and
demultiplexer 24-04 or processes data transmitted from the
multiplexer and demultiplexer 24-04 and transmits the pro-
cessed data to service applications of the higher layer. The
controller 24-02 manages a response operation to the request
of the terminal and transmits it to the transceiver. The
scheduler 24-03 assigns a transmission resource to the
terminal at appropriate timing in consideration of a buffer
status and a channel status of the terminal, an active time and
a service request of the terminal, etc. and allows the trans-
ceiver to process a signal transmitted from the terminal or
performs a process to transmit a signal to the terminal.
[0147] The controller 24-02 may control the overall opera-
tion according to the second embodiment of the present
invention.

[0148] For example, the controller 24-02 may receive a
first message including assistance information associated
with the semi-persistent scheduling (SPS) of the V2X com-
munication from the terminal and may transmit a second
message including the SPS configuration information of the
V2V communication to the terminal and a third message
including control information associated with the SPS acti-
vation of the V2V communication to the terminal. The
assistance information associated with the SPS may include
at least one of the period information, the time offset
information, and the message size information associated
with the SPS. The SPS configuration information includes
information associated with a plurality of SPS setting and
the control information may include information indicating
whether each of the plurality of SPSs is activated. The first
and second messages may be transmitted through the radio
resource control (RRC) signaling and the third message may
be transmitted through the physical uplink control channel
(PUCCH).

[0149] FIG. 2L is a block diagram illustrating a configu-
ration of the terminal according to the embodiment of the
present invention.

[0150] As illustrated in FIG. 2L, the terminal supporting
the LTE and the V2V of the present invention includes a
transceiver 2/-01, a multiplexer and demultiplexer apparatus
2/-02, an higher layer device 2/-03, a control message
processor 2/-04, and a controller 2/-05.

[0151] The terminal transmits and receives data, or the
like to and from the higher layer device 2/-03 and transmits
and receives control messages from the base station through
the control message processor 2/-04. It includes a function
of processing the control messages such as the RRC mes-
sage and the MAC CE. Further, when the terminal transmits
a control signal or data to the base station or another
terminal, the terminal multiplexes the control signal or the
data through the multiplexer 2/-02 according to the control
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of the controller 2/-05 and then transmits data to other
terminals through the transmitter 2/-01. Further, when the
terminal receives the control signal or data from the base
station or another terminal, the terminal receives a signal
using the receiver 2/-01 according to the control of the
controller 2/-5 and demultiplexes the signal by the demul-
tiplexer 2/-02.

[0152] Meanwhile, it is described above that the terminal
is configured of a plurality of blocks and each block per-
forms different functions, which is only embodiment and
therefore is not necessarily limited thereto. For example, the
controller 2/-05 itself may also perform the function per-
formed by the demultiplexer 2/-02.

[0153] The controller 2/-02 may control the overall opera-
tion according to the second embodiment of the present
invention.

[0154] For example, the controller 2/-02 may transmit the
first message including the assistance information associated
with the semi-persistent scheduling (SPS) of the V2X com-
munication to the base station and may receive the second
message including the SPS configuration information of the
V2V communication from the base station and the third
message including the control information associated with
the SPS activation of the V2V communication from the base
station. Further, the controller 2/-02 may transmit data to
another terminal based on the SPS configuration information
and the control information. The methods according to the
embodiments described in claims or specification of the
present invention may be implemented in hardware, soft-
ware, or a combination of hardware and software.

[0155] When the methods are implemented in the soft-
ware, a computer readable storage medium storing at least
one program (software module) may be provided. At least
one programs stored in the computer readable storage
medium is configured to be executed by at least one pro-
cessor within an electronic device. At least one program
includes instructions that allow the electronic device to
execute the methods according to the embodiments
described in the claims or specification of the present
invention.

[0156] The program (software module, software) may be
stored a random access memory, a non-volatile memory
including a flash memory, a read only memory (ROM), an
electrically erasable programmable read only memory (EE-
PROM), a magnetic disc storage device, a compact disc-
ROM (CD-ROM), digital versatile discs (DVDs) or other
types of optical storage apparatuses, and a magnetic cassette.
Alternatively, the programs may be stored in the memory
that is configured of a combination of some or all of the
memories. Further, each memory may also be included in
plural.

[0157] Further, the program may be stored in an attachable
storage device that may be accessed through communication
networks such as Internet, an intranet, a local area network
(LAN), a wide LAN (WLAN), and a storage area network
(SAN) or a communication network configured in a com-
bination thereof. The storage device may access an appara-
tus performing the embodiment of the present invention
through an external port. Further, a separate storage device
on the communication network may also access the appa-
ratus performing the embodiment of the present invention.
[0158] In the detailed embodiments of the present inven-
tion, components included in the present invention are
represented by a singular number or a plural number accord-
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ing to the detailed embodiment as described above. How-
ever, the expressions of the singular number or the plural
number are selected to meet the situations proposed for
convenience of explanation and the present invention is not
limited to the single component or the plural components
and even through the components are represented in plural,
the component may be configured in a singular number or
even though the components are represented in a singular
number, the component may be configured in plural.
[0159] Although the present disclosure has been described
with an exemplary embodiment, various changes and modi-
fications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes
and modifications as fall within the scope of the appended
claims.
What is claimed is:
1. A vehicle-to-everything (V2X) communication method
by a terminal in a wireless communication system, the
method comprising:
transmitting, to a base station, a first message including
assistance information associated with a semi-persis-
tent scheduling (SPS) for the V2X communication;

receiving, from the base station, a second message includ-
ing SPS configuration information for the V2X com-
munication;
receiving, from the base station, a third message including
downlink control information (DCI) associated with
activation of the SPS for the V2X communication; and

transmitting, to another terminal, data based on the SPS
configuration information and the DCI.

2. The method of claim 1, wherein the assistance infor-
mation associated with the SPS includes at least one of
period information, timing offset information and message
size information, associated with the SPS.

3. The method of claim 1, wherein the SPS configuration
information includes information for configuring a plurality
of the SPS, and

the DCI includes information indicating whether to acti-

vate each of the plurality of the SPS.

4. The method of claim 1, wherein the first and second
message is transmitted on a radio resource control (RRC)
signaling, and

the third message is transmitted on physical uplink control

channel.
5. A method by a base station supporting a vehicle-to-
everything (V2X) communication in a wireless communi-
cation system, the method comprising:
receiving, from a terminal, a first message including
assistance information associated with a semi-persis-
tent scheduling (SPS) for the V2X communication;

transmitting, to the terminal, a second message including
SPS configuration information for the V2X communi-
cation; and
transmitting, to the terminal, a third message including
downlink control information (DCI) associated with
activation of the SPS for the V2X communication,

wherein data is transmitted from the terminal to another
terminal based on the SPS configuration information
and the DCI.

6. The method of claim 5, wherein the assistance infor-
mation associated with the SPS includes at least one of
period information, timing offset information and message
size information, associated with the SPS.
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7. The method of claim 5, wherein the SPS configuration
information includes information for configuring a plurality
of the SPS, and

the DCI includes information indicating whether to acti-

vate each of the plurality of the SPS.

8. The method of claim 5, wherein the first and second
message is transmitted on a radio resource control (RRC)
signaling, and

the third message is transmitted on physical uplink control

channel.

9. A terminal performing a vehicle-to-everything (V2X)
communication in a wireless communication system, the
terminal comprising:

a transceiver configured to transmit and receive signals;

and
a controller configured to:
transmit, to a base station, a first message including
assistance information associated with a semi-persis-
tent scheduling (SPS) for the V2X communication;

receive, from the base station, a second message including
SPS configuration information for the V2X communi-
cation;
receive, from the base station, a third message including
downlink control information (DCI) associated with
activation of the SPS for the V2X communication; and

transmit, to another terminal, data based on the SPS
configuration information and the DCI.

10. The terminal of claim 9, wherein the assistance
information associated with the SPS includes at least one of
period information, timing offset information and message
size information, associated with the SPS.

11. The terminal of claim 9, wherein the SPS configura-
tion information includes information for configuring a
plurality of the SPS, and
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the DCI includes information indicating whether to acti-

vate each of the plurality of the SPS.

12. The terminal of claim 9, wherein the first and second
message is transmitted on a radio resource control (RRC)
signaling, and

the third message is transmitted on physical uplink control

channel.

13. A base station supporting a vehicle-to-everything
(V2X) communication in a wireless communication system,
the base station comprising:

a transceiver configured to transmit and receive signals;

and
a controller configured to:
receive, from a terminal, a first message including assis-
tance information associated with a semi-persistent
scheduling (SPS) for the V2X communication;

transmit, to the terminal, a second message including SPS
configuration information for the V2X communication;
and

transmit, to the terminal, a third message including down-

link control information (DCI) associated with activa-
tion of the SPS for the V2X communication,

wherein data is transmitted from the terminal to another

terminal based on the SPS configuration information
and the DCI.

14. The base station of claim 13, wherein the assistance
information associated with the SPS includes at least one of
period information, timing offset information and message
size information, associated with the SPS.

15. The base station of claim 13, wherein the SPS
configuration information includes information for config-
uring a plurality of the SPS, and the DCI includes informa-
tion indicating whether to activate each of the plurality of the
SPS.



