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2. Reason for Change

SA2 agreed S2-166038 giving more details on how to configure UE for V2X communication over LTE-Uu and how to transport V2X message via V2X communication over LTE-Uu.
Usage of the authorized service list is added for delivery of V2X message over PC5 or LTE-Uu.

V2X layer decides whether a V2X message received from application layer is delivered using V2X communication over PC5 or V2X communication over LTE-Uu.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.386.
* * * Change * * *
1
Scope
The present document specifies the protocols:

-
for V2X communication authorisation between the UE and the V2X control function (over the V3 interface);
-
for V2X communication among the UEs (over the PC5 interface); and

-
for V2X communication between the UE and the V2X application server (over the LTE-Uu interface).
The present document defines the associated procedures for V2X communication authorisation and V2X communication.
The present document also defines the message format, message contents, error handling and system parameters applied by the protocols for V2X.
The present document is applicable to:
-
the UE;
-
the V2X control function; and
-
the V2X application server.
* * * Change * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.285: "Architecture enhancements for V2X services".
[3]
3GPP TS 24.385: "V2X services Management Object (MO)".
[4]
3GPP TS 24.334: "Proximity-services (ProSe) User Equipment (UE) to Proximity-services (ProSe) Function Protocol aspects; Stage 3".

[5]
IEEE 1609.3 2016: "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) -- Networking Services".

[6]
ISO 29281-1 2013: "Intelligent transport systems -- Communication access for land mobiles (CALM) -- Non-IP networking -- Part 1: Fast networking & transport layer protocol (FNTP)".
[7]
ETSI EN 302 636-5 (all parts) v1.2.1: "Intelligent Transport Systems (ITS); Vehicular Communications; GeoNetworking; Part 5: Transport Protocols".
[rfc768]
IETF RFC 768: "User Datagram Protocol".
* * * Change * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

UDP
User datagram protocol
V2X
Vehicle-to-Everything
* * * Change * * *
5.2.1
General

The V2X communication parameters consist of:

a)
configuration parameters for V2X provisioning as specified in subclause 5.2.3;

b)
configuration parameters for V2X communication over PC5 as specified in subclause 5.2.4; and
c)
configuration parameters for V2X communication over LTE-Uu as specified in subclause 5.2.5.

* * * Change * * *
5.2.4
Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:

a)
an expiration time of validity of the configuration parameters for V2X communication over PC5;

b)
a list of PLMNs in which the UE is authorised to use V2X communication over PC5 when the UE is served by E-UTRAN;

c)
an indication whether the UE is authorised to use V2X communication over PC5 when the UE is not served by E-UTRAN;

d)
per geographical areas:

1)
radio parameters for V2X communication over PC5 applicable when the UE is not served by E-UTRAN and is located in the geographical area; and

e)
a list of the V2X services authorised for V2X communication over PC5. Each entry of the list contains:

1)
a V2X service identifier; and

2)
a destination layer-2 ID.
* * * Change * * *
5.2.5
Configuration parameters for V2X communication over LTE-Uu
The configuration parameters for V2X communication over LTE-Uu consist of:

a)
an expiration time of validity of the configuration parameters for V2X communication over LTE-Uu;

b)
optionally parameters of a PDN connection for V2X communication over LTE-Uu using unicast; and
c)
a list of PLMNs in which the UE is authorised to use V2X communication over LTE-Uu. For each PLMN, the list contains:


1)
optionally a V2X AS MBMS configuration for receiving V2X application server information using MBMS consisting of:
A)
a TMGI;

B)
a list of service area identifiers (SAIs);

C)
a frequency; and

D)
an SDP encoded as specified in subclause 9.Y;

2)
for transfer of a V2X message of a V2X service not identified by a V2X service identifier:

A)
optionally a V2X MBMS configuration for receiving V2X communication over LTE-Uu using MBMS consisting of:

i)
a TMGI;

ii)
a list of service area identifiers (SAIs);

iii)
a frequency; and

iv)
an SDP body encoded as specified in subclause 9.X;
B)
optionally V2X application server address(es) applicable when the UE is registered to the PLMN. A V2X application server address can be a FQDN or an IP address; and
C)
optionally per geographical area, V2X application server address(es) applicable when the UE is registered to the PLMN and is located in the geographical area. A V2X application server address can be a FQDN or an IP address; and
3)
for transfer of a V2X message of a V2X service identified by a V2X service identifier:

A)
a list of the V2X services authorised for V2X communication over LTE-Uu. Each entry of the list contains:

i)
a V2X service identifier;

ii)
optionally a V2X MBMS configuration for receiving V2X communication over LTE-Uu using MBMS consisting of:

-
a TMGI;

-
a list of service area identifiers (SAIs);

-
a frequency; and

-
an SDP body encoded as specified in subclause 9.X;
iii)
optionally a V2X application server address for the unicast V2X communication over LTE-Uu consisting of:

-
an FQDN, or an IP address; and
-
a UDP port; and
iv)
optionally per geographical area, V2X application server address(es) applicable when the UE is registered to the PLMN and is located in the geographical area. A V2X application server address consists of:

-
an FQDN, or an IP address; and
-
a UDP port.
* * * Change * * *
5.3.3.1
General
The V2X communication authorisation procedure enables the UE to retrieve V2X communication parameters from the V2X control function.

The UE shall initiate the V2X communication authorisation procedure:

a)
when the UE receives a request from upper layers to send or to receive using V2X communication over PC5 a V2X message of a V2X service identified by a V2X service identifier and:

1)
the expiration time of validity of the configuration parameters for V2X communication over PC5 indicates a timer earlier than the current time; or

2)
the V2X service identifier is not listed in an entry of the list of the V2X services authorised for V2X communication over PC5 and the registered PLMN is in the list of PLMNs in which the UE is authorised to use V2X communication over PC5 as specified in subclause 5.2.4;
b)
when the UE is served by E-UTRAN and the UE changes its registered PLMN to a PLMN which is not listed in the list of PLMNs in which the UE is authorised to use V2X communication over PC5 when the UE is served by E-UTRAN;

c)
when the UE is served by E-UTRAN and the UE changes its registered PLMN to a PLMN which is not listed in the list of PLMNs in which the UE is authorised to use V2X communication over LTE-Uu;

d)
when the expiration time of validity of the configuration parameters for V2X provisioning indicates a timer earlier than the current time;
e)
when the UE receives a request from upper layers to send or to receive using V2X communication over LTE-Uu a V2X message of a V2X service not identified by a V2X service identifier and the expiration time of validity of the configuration parameters for V2X communication over LTE-Uu indicates a timer earlier than the current time; or

f)
when the UE receives a request from upper layers to send or to receive a V2X message using V2X communication over LTE-Uu of a V2X service identified by a V2X service identifier and:

1)
the expiration time of validity of the configuration parameters for V2X communication over LTE-Uu indicates a timer earlier than the current time; or

2)
the V2X service identifier is not listed in an entry of the list of the V2X services authorised for V2X communication over LTE-Uu and the registered PLMN is in the list of PLMNs in which the UE is authorised to use V2X communication over LTE-Uu as specified in subclause 5.2.5.
.
* * * Change * * *
6
V2X communication
6.1
V2X communication over PC5
6.1.1
Support of non-IP data
A V2X application generating non-IP data to be transported over the PC5 for V2X communication shall pass the data to the transport layer to form a non-IP data PDU (see 3GPP TS 24.334 [4]), with an indication to set the non-IP type field of the non-IP type PDU to the value corresponding to the V2X message family used by the application as defined in subclause 9.1.
6.2
V2X communication over LTE-Uu
6.2.1
General
Editor's note: transport procedures for V2X services not identified by a V2X service identifier are FFS.
Editor's note: enabling transport of V2X message of a V2X service with V2X service identifier without the V2X service identifier being listed in the list of the V2X services authorised for V2X communication over LTE-Uu is FFS.
6.2.2
Transmission of V2X communication over LTE-Uu from UE to V2X application server
Upon a request from upper layers to send a V2X message of a V2X service using V2X communication over LTE-Uu:
a)
if:

1)
the registered PLMN is not in the list of PLMNs in which the UE is authorised to use V2X communication over LTE-Uu as specified in subclause 5.2.5; or
2)
if the V2X service is identified by a V2X service identifier and the V2X service identifier is not included in the list of the V2X services authorised for V2X communication over LTE-Uu as specified in subclause 5.2.5;


the UE shall determine that the transmission of V2X communication over LTE-Uu from UE to V2X application server is not authorized and shall not continue with the rest of the steps; and
b)
if the V2X service is identified by a V2X service identifier:
1)
the UE shall determine the V2X application server address as described in subclause 6.2.X; and
2)
the UE shall generate a UDP message as described in IETF RFC 768 [rfc768]. In the UDP message, the UE shall include the V2X message provided by upper layers in the data octets field. The UE shall send the UDP message to the determined V2X application server address.
6.2.3
Reception of V2X communication over LTE-Uu from UE to V2X application server
The V2X application server shall extract a V2X message of a V2X service from a UDP message received on a local IP address and UDP port configured for the V2X service.
6.2.4
Transmission of V2X communication over LTE-Uu from V2X application server to UE
6.2.5
Reception of V2X communication over LTE-Uu from V2X application server to UE
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