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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope
The present document specifies the protocols:

-
for V2X communication authorisation between the UE and the V2X control function (over the V3 interface); and
-
for V2X communication among the UEs (over the PC5 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; and
-
the V2X control function.
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".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
V2X service identifier:
an identifier of a V2X service, e.g. PSID or ITS-AIDs of the V2X application.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.285 [2] apply:

Intelligent Transport Systems (ITS)
ITS Application Identifier (ITS-AID)

Provider Service Identifier (PSID)
V2X service

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 TR 21.905 [1].

V2X

Vehicle-to-Everything
4
General
4.1
Overview
Editor's Note: This clause will describe the overall functionalities of the UE to V2X control function interface based on TS 23.285 [2].

5
V2X communication authorisation and provisioning
5.1
General

V2X communication is controlled by V2X communication parameters.

5.2
V2X communication parameters

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 communications over PC5 as specified in subclause 5.2.4; and
c)
optionally configuration parameters for V2X communications over LTE-Uu as specified in subclause 5.2.5.
5.2.2
V2X communication parameters precedence

The V2X communication parameters can be:

a)
pre-configured in the ME;

b)
configured in the USIM;

c)
provided by the V2X control function to the ME using procedures specified in subclause 5.3.2, subclause 5.3.3 and subclause 5.3.4; or

d)
any combination of the above.
The UE shall use the V2X communication parameters in the following order of decreasing precedence:

a)
V2X communication parameters provided by the V2X control function to the ME using procedures specified in subclause 5.3.2, subclause 5.3.3 and subclause 5.3.4;
b)
V2X communication parameters configured in the USIM; and

c)
V2X communication parameters pre-configured in the ME.
5.2.3
Configuration parameters for V2X provisioning
The configuration parameters for V2X provisioning consist of:

a)
an expiration time of validity of the configuration parameters for V2X provisioning;

b)
a V2X control function address. The V2X control function address can be a FQDN or an IP address; and

c)
optionally parameters of a PDN connection for communication with V2X control function.

5.2.4
Configuration parameters for V2X communications over PC5
The configuration parameters for V2X communications over PC5 consist of:

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

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

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

d)
per geographical areas:

1)
radio parameters for V2X communications 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 authorised V2X services. Each entry of the list of the authorised V2X services contains:

1)
V2X service identifier; and

2)
destination Layer-2 ID.

5.2.5
Configuration parameters for V2X communications over LTE-Uu
The configuration parameters for V2X communications over LTE-Uu consist of:

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

b)
optionally parameters of a PDN connection for V2X communications over LTE-Uu using unicast; and
c)
a list of PLMNs in which the UE is authorised to use V2X communications over LTE-Uu. For each PLMN, the list contains:
1)
optionally a USD for receiving V2X communications over LTE-Uu using MBMS;
Editor's note: it is FFS whether to provision USD as specified in 3GPP TS 26.346 (+ possibly state additional requirements on top of those specified in 3GPP TS 26.346), or whether to provision individual parameters instead of USD.
2)
optionally a USD for receiving V2X application server information using MBMS;

Editor's note: it is FFS whether to provision USD as specified in 3GPP TS 26.346 (+ possibly state additional requirements on top of those specified in 3GPP TS 26.346), or whether to provision individual parameters instead of USD.
3)
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
4)
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.

5.3
Procedures

5.3.1
General
5.3.2
V2X control function discovery procedure

5.3.3
V2X communication authorisation procedure

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 communications 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 communications 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 authorised V2X services of the configuration parameters for V2X communications over PC5;

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 communications 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 communications 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; or

e)
when the UE receives a request from upper layers to send or to receive using V2X communications over LTE-Uu a V2X message of a V2X service identified by a V2X service identifier and the expiration time of validity of the configuration parameters for V2X communications over LTE-Uu indicates a timer earlier than the current time.

5.3.3.2
V2X communication authorisation procedure initiation

5.3.3.3
V2X communication authorisation procedure accepted

5.3.3.4
V2X communication authorisation procedure not accepted

5.3.4
V2X communication authorisation update procedure

5.3.4.1
General
The V2X communication authorisation update procedure enables the V2X control function to provide new V2X communication parameters to the UE.

5.3.4.2
V2X communication authorisation update procedures initiation

5.3.4.3
V2X communication authorisation update procedures accepted

5.3.4.4
V2X communication authorisation update procedures not accepted

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 interface 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.
7
Handling of unknown, unforeseen, and erroneous protocol data
Editor’s Note: This subclause will specify handling of error cases.

8
Message functional definitions and contents
Editor’s Note: This subclause will specify functional definitions and contents for the messages used in the procedures specified in the present document.

9
General message format and information elements coding
9.1
V2X message family encoding
The following values are specified to identify the V2X message family:

0
Reserved

1
IEEE 1609, see IEEE 1609.3 [5]

2
ISO, see ISO 29281-1 [6]

3
ETSI-ITS, see EN 302 636-5 [7]
4-255
Reserved

10
List of system parameters
Editor’s Note: This subclause will contain the system parameters defined for the procedures specified in the present document (timers, etc).
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