wo 2017/167353 A1 ]IV 00 O O RO AR

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/167353 Al

(51

eay)

(22)

(25)
(26)
1

1

(72

74

5 October 2017 (05.10.2017) WIPOIPCT
International Patent Classification: (81)
HO4W 4/04 (2009.01)

International Application Number:
PCT/EP2016/056772

International Filing Date:
29 March 2016 (29.03.2016)

English
Publication Language: English

Applicant: SONY MOBILE COMMUNICATIONS
INC. [JP/JP]; 4-12-3 Higashi-Shinagawa, Shinagawa-ku,
Tokyo, Tokyo 140-0002 (JP).

Applicant (for LC only): SONY MOBILE COMMU-
NICATIONS AB [SE/SE]; Mobilvigen, 221 88 Lund
(SE).

Inventor: NORD, Lars; Arkivgatan 25¢, 223 59 Lund
(SE).

Agent: BANZER, Hans-Jorg; Kraus & Weisert, Thomas-
Wimmer-Ring 15, 80539 Miinchen (DE).

Filing Language:

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: CONNECTION ESTABLISHMENT TRIGGERED BROADCAST RELAY

(57) Abstract: A radio device (100) establishes a connection to a base sta-

100

/
Source
UE

200

Target
UEs

RA Preamble

201
RA Response
/

202

Connection Request
(with Broadcast Relay Indication

203

Broadcast Transmission T
— 7 b

Contention Resoultion 204

lContention Resoultion |
/
205

Data Message
7/

206 Broadcast Transmission A~
/ <\

207

Fig. 2

tion (200) of a cellular network. In a message (203) for establishing the con-
L nection, the radio device (100) sends an indication to the base station (200)
that data transmitted via the connection to the base station (200) is to be re-
layed by broadcast transmission from the base station (200). Further, the ra-
dio device (100) sends the data to be relayed via the connection to the base
station (200).
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TITLE OF THE INVENTION

Connection establishment triggered broadcast relay

FIELD OF THE INVENTION

The present invention relates to methods of radio transmission in a cellular

network and to corresponding devices.

BACKGROUND OF THE INVENTION

In cellular networks, e.g., as specified by 3GPP (3" Generation Partnership
Project), enhanced support for certain services may be provided by supple-
menting radio devices, also referred to as UE (User Equipment) and net-
work components, such as base station, with corresponding dedicated func-
tionalities. For example, in 3GPP TR 36.885 V0.4.0, it is discussed how V2X
communication may be supported in the LTE (Long Term Evolution) tech-
nology. V2X communication may be defined as including any communica-
tion between vehicles, pedestrians and infrastructure, which may include
V2V (vehicle-to-vehicle), V2P (vehicle-to-pedestrian), and V2| (vehicle-to-

infrastructure) communication.

One scenario which is mentioned in 3GPP TR 36.885 involves using a base
station, in the LTE technology referred to as eNB (“evolved Node B”) as a
relay node for conveying a V2X message from one vehicle to multiples other

vehicles.

In 3GPP meeting contribution, S2-160536, SA WG2 Meeting #113, 25 - 29
January 2016, Saint Kitts, KN by LG Electronics, a solution is proposed in
which a Road Side Unit (RSU) is implemented in the form of an eNB and
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implements a local MBMS (Multimedia Broadcast Multicast Service) archi-
tecture which allows for broadcast based routing of V2X messages to UEs.
However, implementing the local MBMS architecture may add significant
complexity to the eNB and may result in unsatisfactory latency performance.

Accordingly, there is a need for techniques that allow for efficiently perform-
ing radio transmissions from one radio device to multiple other radio de-
vices, e.g., in a V2X communication scenario aiming at low latency trans-
mission of a V2X message from a vehicle to multiple recipients in a certain

coverage range around the vehicle.

SUMMARY OF THE INVENTION

According to an embodiment, a method of radio transmission in a cellular
network is provided. According to the method, a radio device establishes a
connection to a base station of the cellular network. In a message for estab-
lishing the connection, the radio device sends an indication to the base sta-
tion that data transmitted via the connection to the base station is to be re-
layed by broadcast transmission from the base station. Further, the radio
device sends the data to be relayed via the connection to the base station.

According to a further embodiment, a method of radio transmission in a cel-
lular network. According to the method a base station of the cellular network
establishes a connection to a radio device. In a message for establishing
the connection, the base station receives an indication from the radio device
that data received via the connection from the radio device is to be relayed
by broadcast transmission from the base station. Further, the base station
receives the data to be relayed via the connection and relays the received
data by broadcast transmission.
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According to a further embodiment, a radio device is provided. The radio
device comprises a radio interface for connecting to a cellular network. Fur-
ther, the radio device comprises one or more processors configured to:
-establish a connection to a base station of the cellular network;

- in a message for establishing the connection, send an indication to the
base station that data transmitted via the connection to the base station is
to be relayed by broadcast transmission from the base station; and

send the data to be relayed via the connection to the base station.

In particular, the at least one processor of the radio device may be config-
ured to perform the steps as performed by the radio device in the above-
mentioned method.

According to a further embodiment, a base station for a cellular network is
provided. The base station comprises a radio interface. Further, the base
station comprises one or more processors configured to:

- establish a connection to a radio device;

- in a message for establishing the radio connection, receive an indication
from the radio device that data received via the connection from the radio
device is to be relayed by broadcast transmission from the base station;

- receive the data to be relayed via the connection; and

- relay the received data by broadcast transmission.

In particular, the at least one processor of the base station may be config-
ured to perform the steps as performed by the base station in the above-

mentioned method.

In embodiments of the above methods, radio device, or base station, the
message may be a message requesting establishment of the connection.
For example, this message can be a message of an RRC (Radio Resource

Control) protocol, e.g., an RRCConnectionRequest message. The message
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may be a message of a random access procedure for establishing the con-
nection, e.g., a first scheduled message transmitted immediately after send-
ing a random access preamble to the base station and receiving a random
access response from the base station.

The message may comprise a field indicating a cause for establishing the
connection, and this field may comprise the indication that data transmitted
via the connection to the base station is to be relayed by broadcast trans-
mission from the base station. Further, the message may comprise at least

a part of the data to be relayed.

Further, for relaying the data transmitted on the connection, the base station
may comprise a relay module implemented on a second layer of a commu-
nication protocol stack. The relay module may be implemented by the

above-mentioned one or more processors of the base station.

Further, the radio device may be vehicle based and the data may comprise
a V2X message. The base station may implement a road-side unit of a V2X

communication system.

The above and further embodiments of the invention will now be described

in more detail with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 schematically illustrates a communication scenario according to an

embodiment of the invention.

Fig. 2 shows an example of procedures according to an embodiment of the

invention.
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Figs. 3 shows an exemplary communication protocol layer stack according

to an embodiment of the invention.

Fig. 4 shows a flowchart for illustrating a method according to an embodi-

ment of the invention.

Fig. 5 shows a flowchart for illustrating a further method according to an

embodiment of the invention.

Fig. 6 schematically illustrates a processor-based implementation of a radio
device according to an embodiment of the invention.

Fig. 7 schematically illustrates a processor-based implementation of a base

station according to an embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following, exemplary embodiments of the invention will be described
in more detail. It has to be understood that the following description is given
only for the purpose of illustrating the principles of the invention and is not
to be taken in a limiting sense. Rather, the scope of the invention is defined
only by the appended claims and is not intended to be limited by the exem-

plary embodiments described hereinafter.

The illustrated embodiments relate to a scenario in which a source radio
device needs to send data to multiple target radio devices. An example of
such scenario is shown in Fig. 1. Specifically, Fig. 1 shows a V2V commu-
nication scenario in which multiple vehicles 10 may communicate with each
other via a RSU 20, by way of example, the RSU 20 shown as being imple-

mented as part of a traffic light. The RSU is assumed to be implemented by
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an eNB of the LTE technology. However, it is to be understood that the con-
cepts as illustrated below could be applied in a corresponding manner to
other V2X communication scenarios, e.g., V2P or V2| communication or

even non-V2X scenarios.

In the illustrated concepts, transmission of data from the source radio device
to the multiple target radio devices may be accomplished by triggering a
broadcast relay functionality of the eNB when establishing a connection be-
tween the source radio device and the eNB. The broadcast relay function-
ality is triggered by a broadcast relay indication which is sent from the
source radio device to the eNB, in a message used for establishing the con-
nection, e.g., a request for establishing the connection. Accordingly, the re-
lay functionality of the eNB may be associated with the specific connection
and implemented without requiring higher layer functionalities of the LTE
MBMS architecture, such as an MBMS-GW (MBMS Gateway) or a BM-SC
(Broadcast Multicast Service Centre). Further, the eNB also does not need
to implement application layer functionalities, such as a V2X application
server. Rather, the data provided by the source target radio device may be
mapped on lower protocol layers to a multicast channel transmitted by the
eNB.

In the illustrated example, the eNB is assumed to be provided with a L2
(layer 2) relay functionality, e.g., implemented on the level of MAC (Medium
Access Control), RLC (radio link control), and/or PDCP (Packet Data Con-
vergence Protocol). In this case, data received from the source radio device
on a UL-SCH (Uplink Shared Channel), which is an uplink transport channel
defined on the physical layer, i.e., L1 (layer 1), may be transferred directly
on L2 to an MTCH (Multicast Traffic Channel) to be then broadcasted to the
target radio devices through a MCH (Multicast Channel), which is a point-
to-multipoint transport channel defined on the physical layer. A correspond-
ing configuration of the MTCH and MCH may be preconfigured in the eNB
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or may be controlled by higher protocol layers. Accordingly, on L1 and L2,

MBMS mechanisms may be utilized for broadcasting the relayed data.

For MBMS, control information is conveyed in system information broad-
casted by the eNB in SIB13 (“System Information Block 13”). This infor-
mation may be used by the target radio devices to acquire information con-
cerning the scheduling of multicast traffic, i.e., information defining radio re-
sources on which multicast traffic may be scheduled. In the case of relaying
V2X traffic, a default V2X TMGI (Temporary Multicast Group Identity) could
be defined for identifying MBMS transmissions including the V2X traffic.
Since the V2X traffic may be regarded as being high priority, the target radio
devices may constantly monitor the radio resources on which the V2X traffic
may be scheduled.

Fig. 2 illustrates exemplary procedures of transmitting data, e.g., a V2X
message, involving the above-mentioned triggering of the broadcast relay
functionality of the eNB at connection establishment. The procedures of Fig.
2 involve a source UE 100, an eNB 200, and multiple target UEs 101. The
source UE 100 and the target UEs 101 may each correspond to the vehicle
based radio devices, e.g., arranged in the vehicles 10 of Fig. 1. However,
each of the source UE 100 and the target UEs 101 could also correspond
to another kind of UE, e.g., an infrastructure-based radio device, such as an
RSU, or a radio device carried by a pedestrian. The eNB 200 may for ex-
ample be implemented as an RSU, such as the RSU 20 of Fig. 1.

In the example of Fig. 2 it is assumed that the source UE 100 needs to
transmit data and thus establishes a connection to the eNB 200. For this
purpose, the UE 100 performs a random access procedure with the eNB
200, e.g., a random access procedure as defined in 3GPP TS 36.300
V13.2.0, section 10.1.5.1. As illustrated, the random access procedure in-
volves that the UE 100 sends an RA (random access) preamble 201 to the
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eNB 200, to which the eNB 200 responds by sending an RA response 202.
The UE 100 then proceeds by sending a first scheduled message 203 to
the eNB 200 (sometimes also referred to as “msg3”). In the illustrated ex-
ample, the first scheduled message 203 is an RRCConnectionRequest
message, e.g., as defined in 3GPP TS 36.331 V13.0.0.

The RRCConnectionRequest message includes an information field re-
ferred to as “EstablishmentCause”, which may be used by the UE 100 to
indicate the purpose of establishing the connection. In the example of Fig.
2, the UE 100 sets a value of the “EstablishmentCause” field to indicate that
data transmitted on the established connection is to be relayed by broadcast
transmissions from the eNB 200, to thereby activate the broadcast relay
functionality of the eNB 200. By way of example, the value of the “Estab-
lishmentCause” field could be set to “High Priority Local Broadcast”. Accord-
ingly, the UE 100 uses the “EstablishmentCause” field to send the broadcast
relay indication to the eNB 200.

The scheduled message 203 may also include a part of the data to be re-
layed to the target UEs 101. If this is the case, the eNB 200 may relay this
data to the using a broadcast transmission 204. Accordingly, the data can
be relayed with very low latency. However, in some cases limitations of the
first scheduled message 203 may prevent transmission of the entire data in
the first scheduled message 203. For example, if the data corresponds to a
V2X message which may have a size of up to 500 byte, transmission of the
entire data in the first scheduled message 203 may not be possible. In such
cases, at least a part of the data to be relayed may be transmitted in a later
message from the source UE 100 to the eNB 200. For example, the data
could be transmitted after completion of the random access procedure, by
transmission of a contention resolution message 205 from the eNB 200 to

the source UE 100. In the example of Fig. 2, a remaining part of the data to
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be relayed or all of the data to be relayed can be transmitted in a data mes-
sage 206 sent after completion of the random access procedure. The data
message 206 can be transmitted on an SRB (Signalling Radio Bearer) or
on a DRB (Data Radio Bearer) established through the random access pro-

cedure.

As illustrated, after receiving the data 206 from the source UE 100, the eNB
200 may then relay the data by broadcast transmission to the target UEs
101.

Fig. 3 schematically illustrates a protocol layer architecture which may be
used in the eNB 200. As illustrated, the protocol layer architecture includes
a first layer 310, also referred to as Layer 1 (L1), corresponding to the phys-
ical layer, a second layer 320, also referred to as Layer 2 (L2), including
MAC, RLC, and PDCP functionalities, and one or more higher layers 330.
The second layer 320 includes a relay module 325 which implements the
above-mentioned broadcast relay functionality. As illustrated, the relay
module 325 may operate by receiving data on a UL-SCH from the source
UE 100 and feeding the received data to the MCH. Depending on the im-
plementation of the relay module 325, this may be accomplished through
intermediate structures, such as a broadcast queue for temporarily storing
the data to be relayed by broadcast transmission or an L2 traffic channel,
such as the MTCH. The eNB 200 may apply priority control on the broadcast
queue, and allow high priority for a broadcast message with critical latency

requirements.

Fig. 4 shows a flowchart illustrating a method of controlling radio transmis-
sions in a cellular network, by which a radio device, e.g., the above-men-
tioned UE 100, may implement concepts as described above. If a processor

based implementation of the radio device is utilized, at least a part of the
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steps of the method may be performed and/or controlled by one or more

processors of the radio device.

At step 410, the radio device establishes a connection to a base station of
the cellular network. The base station may for example correspond to an
eNB, such as the above-mentioned eNB 200. The process of establishing
the connection may involve exchanging one or more messages with the
base station, such as the messages of the random access procedure illus-
trated in Fig. 2.

At step 420, the radio device sends an indication to the base station that
data transmitted via the connection to the base station is to be relayed by
broadcast transmission from the base station, e.g., by one or more MBMS
transmissions. This indication is sent in a message for establishing the con-
nection. The message may be a message requesting establishment of the
connection, e.g., as transmitted in a random access procedure. For exam-
ple, the message may be an RRCConnectionRequest message. An exam-

ple of such indication is the above-mentioned broadcast relay indication.

The message may include a field indicating a cause for establishing the
connection and this field may include the indication that data transmitted via
the connection to the base station is to be relayed by broadcast transmis-
sion from the base station. For example, this field may correspond to the
EstablishmentCause field defined in 3GPP TS 36.331 for the RRCConnec-
tionRequest message.

For relaying the data transmitted on the connection, the base station may
be provided with a relay module implemented on a second layer of a com-
munication protocol stack, such as the above-mentioned relay module 325.
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At step 430, the radio device sends the data to be relayed via the estab-

lished connection to the base station.

In some scenarios, at least a part of the data to be relayed may be included
in the message which also includes the indication that data transmitted via
the connection to the base station is to be relayed by broadcast transmis-
sion from the base station. Alternatively or in addition, at least a part of the
data to be relayed may be included in a message which is transmitted later
from the radio device to the base station, e.g., after completion of the ran-

dom access procedure.

In some scenarios, the radio device may not only act as a source radio de-
vice which provides data to be relayed by broadcast transmission to other
radio devices, but may also act as a target radio device which receives data
relayed by broadcast transmission. Accordingly, at optional step 440, the
radio device may receive a broadcast transmission with relayed data from
the base station. The relayed data may for example include a V2X message.

The radio device may be vehicle based, e.g., be mounted onboard of one
of the vehicles 10, and the data to be relayed may include a V2X message.
The base station may implement an RSU of a V2X communication system,
such as the above-mentioned RSU 20. However, the method of Fig. 4 could
also be implemented in other scenarios involving transmission of data from

one UE to multiple other UEs.

Fig. 5 shows a flowchart illustrating a method of controlling radio transmis-
sions in a cellular network, by which a base station of the cellular network,
e.g., an eNB such as the above-mentioned eNB 200, may implement con-
cepts as described above. If a processor based implementation of the base
station is utilized, at least a part of the steps of the method may be per-
formed and/or controlled by one or more processors of the base station.
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At step 510, the base station establishes a connection to a radio device,
e.g., to the above-mentioned UE 100. The process of establishing the con-
nection may involve exchanging one or more messages with the radio de-
vice, such as the messages of the random access procedure illustrated in
Fig. 2. It is noted that the process of establishing the connection may actu-
ally be initiated by the radio device, such as by sending the random access
preamble of Fig. 2.

At step 520, the base station receives an indication from the radio device
that data transmitted via the connection to the base station is to be relayed
by broadcast transmission from the base station, e.g., by one or more
MBMS transmissions. This indication is received in a message for estab-
lishing the connection. The message may be a message requesting estab-
lishment of the connection, e.g., as transmitted in a random access proce-
dure. For example, the message may be an RRCConnectionRequest mes-
sage. An example of such indication is the above-mentioned broadcast re-
lay indication. The base station may also verify that the message originates
from a radio device that is authorized to send data to be relayed by broad-
cast transmission. This verification may for example be based on an identity
and/or category of the radio device.

The message may include a field indicating a cause for establishing the
connection and this field may include the indication that data transmitted via
the connection to the base station is to be relayed by broadcast transmis-
sion from the base station. For example, this field may correspond to the
EstablishmentCause field defined in 3GPP TS 36.331 for the RRCConnec-
tionRequest message.
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For relaying the data transmitted on the connection, the base station may
be provided with a relay module implemented on a second layer of a com-
munication protocol stack, such as the above-mentioned relay module 325.

At step 530, the base station receives the data to be relayed via the estab-

lished connection from the radio device.

In some scenarios, at least a part of the data to be relayed may be included
in the message which also includes the indication that data transmitted via
the connection to the base station is to be relayed by broadcast transmis-
sion from the base station. Alternatively or in addition, at least a part of the
data to be relayed may be included in a message which is transmitted later
from the radio device to the base station, e.g., after completion of the ran-

dom access procedure.

The radio device may be vehicle based, e.g., be mounted on board of one
of the vehicles 10, and the data to be relayed may include a V2X message.
The base station may implements an RSU of a V2X communication system,
such as the above-mentioned RSU 20. However, the method of Fig. 4 could
also be implemented in other scenarios involving transmission of data from

one UE to multiple other UEs.

At step 540, the base station relays the received data by broadcast trans-
mission, e.g., using one or more MBMS transmissions. In some scenarios,
the broadcast transmission may be addressed to a certain group of radio
devices, e.g., using a group identifier. For example, when performing the
relaying by broadcast transmission on the basis of MBMS transmissions,
such group identity could be a TMGI, e.g., a predefined TMGI or a TMGI
received from the radio device. If the relayed data include a V2X message,
the base station may use a predefined TMGI for V2X broadcast. There could
also be different TMGls for public safety vehicles than for other vehicles.
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The relaying of the data by broadcast transmission may involve feeding the
received data from an uplink transport channel of the established connec-
tion, e.g., from a UL-SCH, to a multicast transport channel, e.g., to a MCH.
The relayed data may then be received by multiple other radio devices.

The radio device and/or the other radio devices may be vehicle based, e.g.,
be mounted onboard of one of the vehicles 10, and the data to be relayed
may include a V2X message. The base station may implement an RSU of
a V2X communication system, such as the above-mentioned RSU 20. How-
ever, the method of Fig. 5 could also be implemented in other scenarios
involving transmission of data from one UE to multiple other UEs.

It is to be understood that the methods of Figs. 4 and 5 may also be com-
bined in a system including a base station operating according to the
method of Fig. 5 and at least one radio device operating according to the
method of Fig. 4.

Fig. 6 shows a block diagram for schematically illustrating a processor
based implementation of a radio device, e.g., the above-mentioned radio
device 100, which may be utilized for implementing the above concepts.
The radio device may for example correspond to a vehicle-based UE for

supporting V2X communication.

As illustrated, the radio device includes a radio interface 110. The radio de-
vice may utilize the radio interface 110 for connecting to a cellular network,

e.g., through a base station of the cellular network, such as the eNB 200.

Further, the radio device is provided with one or more processors 140 and
a memory 150. The radio interface 110, and the memory 150 are coupled
to the processor(s) 140, e.g., using one or more internal bus systems of the
radio device.
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The memory 150 includes program code modules 160, 170 with program
code to be executed by the processor(s) 140. In the illustrated example,
these program code modules include a radio control module 160, and a

communication module 170.

The radio control module 160 may implement the above-described function-
alities of establishing a connection to a base station and sending the indica-
tion that data transmitted via the connection to the base station is to be re-
layed by broadcast transmission from the base station. The communication
module 170 may implement the above-described functionalities of sending
the data to be relayed by broadcast transmission, which may for example
involve sending a V2X message. The communication module may also im-
plement functionalities of receiving relayed data in one or more broadcast

transmissions.

It is to be understood that the structures as illustrated in Fig. 6 are merely
exemplary and that the radio device may also include other elements which
have not been illustrated, e.g., structures or program code modules for im-

plementing known functionalities of a V2X UE or other type of UE.

Fig. 7 shows a block diagram for schematically illustrating a processor
based implementation of a base station which may be utilized for imple-
menting the above concepts. The base station may for example correspond
to an eNB, such as the 200 of Fig. 2.

As illustrated, the base station includes a radio interface 210. The base sta-
tion may utilize the radio interface 210 for establishing connections to radio
devices, such as the radio device 100.
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Further, the base station is provided with one or more processors 240 and
a memory 250. The radio interface 210, and the memory 250 are coupled
to the processor(s) 240, e.g., using one or more internal bus systems of the
base station.

The memory 250 includes program code modules 260, 270 with program
code to be executed by the processor(s) 240. In the illustrated example,
these program code modules include a radio control module 260, and a
broadcast relay module 270.

The radio control module 260 may implement the above-described function-
alities of establishing a connection to a radio device and sending the indica-
tion that data transmitted via the connection to the base station is to be re-
layed by broadcast transmission from the base station. The broadcast relay
module 270 may implement the above-described functionalities of relaying
the data received via the connection by broadcast transmission.

It is to be understood that the structures as illustrated in Fig. 7 are merely
exemplary and that the base station may also include other elements which
have not been illustrated, e.g., structures or program code modules for im-
plementing known functionalities of an eNB or other type of base station,

and/or functionalities of an RSU.

It is to be understood that the concepts as explained above are susceptible
to various modifications. For example, the concepts could be applied in con-
nection with various kinds of radio technologies and radio devices, without
limitation to V2X UEs, or the LTE technology. Further, it is to be understood
that the illustrated concepts could be applied in various scenarios where
data needs to be transmitted from one UE to multiple other UEs.
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CLAIMS
1. A method of radio transmission in a cellular network, the method
comprising:
5 - a radio device (100) establishing a connection to a base station

(200) of the cellular network;

- in a message (203) for establishing the connection, the radio device

(100) sending an indication to the base station (200) that data trans-

mitted via the connection to the base station (200) is to be relayed by
10 broadcast transmission from the base station (200); and

the radio device (100) sending the data to be relayed via the connec-

tion to the base station (200).

2. The method according to claim 1,
15 wherein the message (203) is a message requesting establishment
of the connection.

3. The method according to any one of the preceding claims,
wherein the message (203) is a message of a random access proce-
20 dure for establishing the connection.

4. The method according to any one of the preceding claims,
wherein the message (203) comprises a field indicating a cause for
establishing the connection; and
25 wherein the field indicating the cause for establishing the connection

comprises the indication.

5. The method according to any one of the preceding claims,
wherein the message (203) comprises at least a part of the data to

30 be relayed.
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The method according to any one of the preceding claims,

wherein for relaying the data transmitted on the connection, the base
station (200) comprises a relay module (325) implemented on a sec-
ond layer of a communication protocol stack.

The method according to any one of the preceding claims,
wherein the radio device (100) is vehicle based; and
wherein the data comprise a V2X message.

The method according to any one of the preceding claims,
wherein the base station (200) implements a road-side unit (20) of a
V2X communication system.

A method of radio transmission in a cellular network, the method
comprising:

- a base station (200) of the cellular network establishing a connec-
tion to a radio device (100);

- in a message (203) for establishing the connection, the base station
(200) receiving an indication from the radio device (100) that data
received via the connection from the radio device (100) is to be re-
layed by broadcast transmission from the base station (200);

- the base station (200) receiving the data to be relayed via the con-
nection; and

the base station (200) relaying the received data by broadcast trans-

mission.
The method according to claim 9,
wherein the message (203) is a message requesting establishment

of the connection.

The method according to claim 9 or 10,
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wherein the message (203) is a message of a random access proce-

dure for establishing the connection.

The method according to any one of claims 9 to 11,

wherein the message (203) comprises a field indicating a cause for
establishing the connection; and

wherein the field indicating the cause for establishing the connection
comprises the indication.

The method according to any one of claims 9 to 12,
wherein the message (203) comprises at least a part of the data to

be relayed.

The method according to any one of claims 9 to 13,

wherein for relaying the data transmitted on the connection, the base
station (200) comprises a relay module (325) implemented on a sec-
ond layer of a communication protocol stack.

The method according to any one of claims 9 to 14,
wherein the radio device (100) is vehicle based; and
wherein the data comprise a V2X message.

The method according to any one of claims 9 to 15,
wherein the base station (200) implements a road-side unit of a V2X

communication system.

A radio device (100) for a cellular radio network, the radio device
(100) comprising:

a radio interface (110) for connecting to the cellular network; and
one or more processors (140) configured to:

-establish a connection to a base station (200) of the cellular network;
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- in @ message (203) for establishing the connection, send an indica-
tion to the base station (200) that data transmitted via the connection
to the base station (200) is to be relayed by broadcast transmission
from the base station (200); and

send the data to be relayed via the connection to the base station
(200).

The radio device (100) according to claim 17,
wherein the at least one processor (140) is configured to perform the

steps of a method according to any one of claims 1 to 8.

A base station (200) for a cellular network, the base station (200)
comprising:

a radio interface (210); and

one or more processors (240) configured to:

- establish a connection to a radio device (100);

- in @ message (203) for establishing the radio connection, receive
an indication from the radio device (100) that data received via the
connection from the radio device (100) is to be relayed by broadcast
transmission from the base station (200);

- receive the data to be relayed via the connection; and

- relay the received data by broadcast transmission.

The base station (200) according to claim 19,
wherein the at least one processor (240) is configured to perform the

steps of a method according to any one of claims 9 to 16.
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