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1. Introduction
This document:

-
gives overview of the transport mechanism provided by the V2X communication over PC5 reference point and the transport mechanism provided by V2X communication over LTE-Uu  reference point;
-
identifies that the transport mechanism provided by the V2X communication over LTE-Uu reference point is under specified in comparison to the transport mechanism provided by the V2X communication over PC5 reference point. As result, there is no standardized way how to exchange V2X messages using V2X communication over LTE-Uu reference point; and

- 
proposes to define a well specified simple V2x message transport mechanism over LTE-Uu reference point. 
NOTE:
Usage of more advanced transport mechanisms over LTE-Uu reference point is not excluded.

2. Discussion
2.1
Transport mechanism provided by V2X communication over PC5 reference point

The transport mechanism provided by the V2X communication over PC5 reference point consists of:

-
a V2X application running in the application layer of the sending UE provides a V2X message along with a PSID (or an ITS-AID) to the V2X layer of the sending UE;

-
the V2X layer of the sending UE sends the V2X message to a destination layer-2 ID. The destination layer-2 ID is derived from the PSID (or the ITS-AID) and the UE configuration; and
-
the V2X layer of the receiving UE interested in a PSID (or an ITS-AID) derives a destination layer-2 ID from the PSID (or the ITS-AID) and the UE configuration. The V2X layer of the receiving UE listens for any received V2X message with the derived destination layer-2 ID. V2X layer of the receiving UE provides such received V2X messages to a V2X application running in the application layer of the receiving UE. 
The PSID (or the ITS-AID) identifies the V2X service of the V2X message. 

Purpose and usage of PSID in IEEE WAVE is described in [1]. 

IEEE registry of assigned PSID values can be found at [2].

Examples of PSID are: electronic-fee-collection or traffic-control.
Conclusion-1: V2X communication over PC5 reference point provides a well defined transport of a V2X message of a given V2X service identified by a PSID (or an ITS-AID) from a V2X application running in the application layer of the sending UE to a V2X applications running in the application layer of the receiving UEs.

V2X messages sent using the V2X communication over PC5 reference point can carry the IEEE WAVE Short Messages defined in [3]. 

If so:

-
the transport mechanism provided by the V2X communication over PC5 reference point is similar to IEEE WAVE Short Message Protocol defined in [3]. 

-
the transport mechanism provided by the V2X communication over PC5 reference point enables V2X applications originally designed for exchanging IEEE WAVE Short Messages to exchange the IEEE WAVE Short Messages using V2x communication over PC5 reference point instead of the IEEE WAVE Short Message Protocol. 
-
the V2X applications originally designed for exchanging IEEE WAVE Short Messages requires minimal or no change, as the V2X layer in the UE can route the IEEE WAVE Short Messages over VX2 communication over PC5 reference point instead of IEEE WAVE Short Message Protocol.
Conclusion-2: V2X applications originally designed for exchanging IEEE WAVE Short Messages requires minimal or no change to exchange the messages using VX2 communication over PC5 reference point instead of using IEEE WAVE Short Message Protocol. Solely V2X layer in the UE needs to be introduced and configured.
2.2
Transport mechanism provided by V2X communication over LTE-Uu reference point

Transport of V2X messages using unicast V2X communication over LTE-Uu reference point is under specified:

-
it is not possible to configure the UEs so that V2X messages of a V2X service identified by a PSID-1 (electronic-fee-collection) are to be exchanged with V2X application server-1 while V2X messages of a V2X service identified by a PSID-2 (traffic-control) are to be exhanged with V2X application server-2. Such functionality would be useful since electronic-fee-collection or traffic-control might be supported by different V2X application servers, possibly supplied by different vendors.

-
transport protocol for V2X messages is not specified.

Transport of V2X messages using MBMS V2X communication over LTE-Uu reference point is also under specified:

-
transport protocol for V2X messages is not specified.
Conclusion-3: V2X applications originally designed for exchanging IEEE WAVE Short Messages cannot exchange the messages using VX2 communication over LTE-Uu reference point instead of using IEEE WAVE Short Message Protocol, without further standardization in 3GPP or other SDO.
In order to provide a complete standard enabling V2X applications originally designed for exchanging IEEE WAVE Short Messages, to exchange the messages using VX2 communication over LTE-Uu reference point, the missing functionality identified above would need to be specified. 

Conclusion-4: Further 3GPP work is needed to enable V2X applications originally designed for exchanging IEEE WAVE Short Messages to exchange the messages using VX2 communication over LTE-Uu reference point.

2.3
Possible solution for simple V2x message transport mechanism over LTE-Uu reference point
NOTE:
V2X applications NOT originally designed for exchanging IEEE WAVE Short Messages can use other more advanced transport mechanisms over LTE-Uu reference point.

The following functionality would be defined for the simple V2x message transport mechanism over LTE-Uu reference point.
For transport of V2X messages using uplink unicast V2X communication over LTE-Uu reference point:

-
V2X messages are transported in UDP packets;
NOTE:
UDP is selected since it has shorter latency due to no connection setup, and since IP multicast works with UDP only.

-
the V2X layer of the UE is configured with mapping of a PSID (or an ITS-AID) and an V2X application server address (consisting of IP address and UDP port);
-
the V2X layer of the sending UE sends a V2X message in a UDP packet to a V2X application server address. The V2X application server address is derived from the PSID (or the ITS-AID) and the UE configuration; and
-
the V2X application server receives the V2X message in a UDP packet on a V2X application server address.

Transport of V2X messages using downlink MBMS V2X communication over LTE-Uu reference point:

-
V2X messages are transported in UDP packets;

-
the V2X layer of the UE is configured with mapping of a PSID (or an ITS-AID) and a USD (containing a TMGI, an IP multicast address, and a UDP port, and other information);

-
the V2X layer of the receiving UE interested in a PSID (or an ITS-AID) derives the USD from the PSID (or the ITS-AID) and the UE configuration. The V2X layer of the receiving UE  listens for any UDP packets received on the MBMS bearer with the TMGI of the derived USD, with destination IP address set to the multicast IP address of the derived USD and with the destination UDP port set to the UDP port of the derived USD, and extracts V2X message from such UDP packet.
-
the V2X application server providing the V2X service identified by the PSID (or the ITS-AID) sends the V2X message in a UDP packet to the multicast IP address and the UDP port, using MBMS bearer with the TMGI.

3. Conclusions

Conclusion-1: V2X communication over PC5 reference point provides a well defined transport of a V2X message of a given V2X service identified by a PSID (or an ITS-AID) from a V2X application running in the application layer of the sending UE to a V2X applications running in the application layer of the receiving UEs.

Conclusion-2: V2X applications originally designed for exchanging IEEE WAVE Short Messages requires minimal or no change to exchange the messages using VX2 communication over PC5 reference point instead of using IEEE WAVE Short Message Protocol. Solely V2X layer in the UE needs to be introduced and configured.
Conclusion-3: V2X applications originally designed for exchanging IEEE WAVE Short Messages cannot exchange the messages using VX2 communication over LTE-Uu reference point instead of using IEEE WAVE Short Message Protocol, without further standardization in 3GPP or other SDO.
Conclusion-4: Further 3GPP work is needed to enable V2X applications originally designed for exchanging IEEE WAVE Short Messages to exchange the messages using VX2 communication over LTE-Uu reference point.

4. Proposal

It is proposed to agree to specify the simple V2x message transport mechanism over LTE-Uu reference point, as described in section 2.3. 
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