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Introduction

CT plenary approved a new WID to carry out the CT aspects of V2XAPP within the Rel-16 version of the 3GPP specifications (see CP-191153 [1]). A new specification (i.e., TS 24.486 [2]) needs to be produced by the group in order to define the V2X application enabler layer protocol.
This paper analyses potential protocols for the V2X application enabler layer between the UE and the V2X application server and among UEs in order for the group to make a decision.

2
Analysis of the V2X application enabler layer protocol
2.2
Functional model description
The stage 2 specification is approved and available in 3GPP TS 23.286 [3]. 3GPP TS 23.286 provides the functional model description as shown in the figure 1 below. Note that the detailed V2X application layer functional model utilizes the architectural reference model specified by SA2 in 3GPP TS 23.285 [4].
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Figure 1: Simplified architectural model for the V2X application layer

The V2X UE1 and the V2X UE2 communicate over V5 reference point. This reference point V5 supports the interactions between the V2X UEs and is specified in 3GPP TS 23.285 [3].
The V2X UEs contains a VAE client. In the VAE layer, the VAE client communicates with the VAE server over V1-AE reference point. In the VAE layer, the VAE client of V2X UE2 communicates with VAE client of V2X UE1 over V5-AE reference point.
The VAE layer supports V2X UEs in the LTE-Uu communication range assigning a ProSe Layer-2 Group ID for application layer V2X dynamic group formation (on-network dynamic group creation procedure as defined in the clause 9.12.3 of 3GPP TS 23.286 [1]).

By means of using the V1-AE reference point:

· V2X USD provisioning can be provided as defined by the clause 9.6.3 of 3GPP TS 23.286 [1];
· PC5 parameters provisioning can be provided as defined by the clause 9.6.4 of 3GPP TS 23.286 [1];
· V2X UE service discovery information can be provided as defined by the clause 9.9.3 of 3GPP TS 23.286 [1]; and
· Dynamic local service information can be obtained as defined by the clause 9.10.4 of 3GPP TS 23.286 [1]
The VAE layer supports V2X UEs in the Uu communication range assigning a ProSe Layer-2 Group ID for application layer V2X dynamic group formation (On-network dynamic group creation procedure as defined in the clause 9.12.4 of 3GPP TS 23.286 [1]).
Additionally, the VAE layer on the client supports assigning a ProSe Layer-2 Group ID for application layer V2X dynamic group formation (Off-network dynamic group creation procedure as defined in the clause 9.12.4 of 3GPP TS 23.286 [1]).
2.3
Protocols
For V2XAPP communication over V5-AE, the PC5 reference point is used which currently uses 
ProSe communication transmission (3GPP TS 24.334 [5]). 3GPP TS 24.334 uses HTTP/1.1 with XML schema (as the serialization protocol). Hence, HTTP can be used for V5-AE. This can be HTTP/1.1 or HTTP/2.0 with as JSON the application layer serialization protocol. Note that HTTP/2.0 with JSON is the main protocol used by the service-based architecture (SBI) for 5GS.
For V2AXAPP communication over V1-AE, the LTE-Uu reference point is used which uses a UDP/IP packet. A UE using V2X communication over LTE-Uu:

-
can use unicast transport (in uplink, downlink or both of them);

-
can use MBMS transport (in downlink only);

-
can use transport for uplink which is the same or different to the transport for downlink; and

-
can use also MBMS transport for downlink without using any transport for uplink.

The use of a UDP/IP packet for the LTE-Uu reference seems not to allow the use of HTTP for V1-AE as TCP cannot be transmitted over MBMS (i.e., MBMS does not support acknowledgement from the client). QUIC with HTTP could be in principle a possibility but note that the use of QUIC is not part of 3GPP yet and a number of issues have been identified in 3GPP (see 3GPP TS 29.893 [6]).
3
Conclusion

The authors of this paper provide an analysis of protocols to use over V1-AE and V5-AE in the context of the V2XAPP work in the Rel-16 version of the 3GPP specifications.
For the V5-AE reference point HTTP can be used for communications between the VAE clients of UEs. However, for the V1-AE reference point the best would be to select a protocol which does not rely on any reply mechanism as TCP cannot be used over MBMS. It is therefore that CT1 discuss and decide in the protocols to be used for the V1-AE and the V5-AE reference points.
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