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1
Introduction
New SI on V2X is approved [1]. V2V is higher priority compared to V2I, so in this document RAN2 aspects associated with V2V are discussed.
2
Discussion
V2V aspect of V2X is higher priority for the SI. PC5 based sidelink communication can support variable size payload so it is obvious choice as baseline for V2V communication. It is important that V2V communication works in both in-coverage and out of coverage. Since Rel-12 sidelink communication supports both out of coverage and in-coverage deployment, so it can easily be extended for in-coverage and out of coverage V2V operation.
Observation 1: In-coverage and out of coverage V2V operation can easily be supported by extending PC5 based sidelink communication.

In case of in-coverage operation, sidelink communication has two modes of operation (i.e. Mode 1 and Mode2). Both modes can be supported for V2V as well.
Observation 2: Both Mode 1 and Mode 2 are supported for V2V in-coverage operation.

Rel-12/13 Mode 1 operation was primarily designed based on dynamic scheduling, which requires SR/RACH and sidelink BSR to be sent to get resources for sidelink transmission. This is a good baseline for V2V, however a few distinct characteristics of V2V communication should be taken into account for enhancement of Mode 1.
The distinct characteristics of V2V are:

1. Vehicle density in a given area can be quite large compared to what was originally assumed for Rel-12 D2D.

2. Vehicles can be moving at very high speed (140 KMPH). 

3. V2V traffic consist of periodic transmission of fixed size safety messages (e.g. CAM) and event driven messages (e.g. DENM).

Since vehicle density can be very large,  support of only dynamic scheduling will lead to lot of overhead. A sizeable portion of V2V traffic occurs with a known periodic pattern so semi persistent scheduling can help reduce overall overhead.
Proposal 1: Semi persistent scheduling for Mode 1 should also be supported for V2V communication.

High speed and high density can lead to higher number of, and more frequent handover in case of Mode 1 and frequent cell reselection in case of Mode 2. Handover and reselection will cause interruption in V2V traffic, which is not good for some of the delay sensitive V2V safety messages.

Proposal 2: RAN2 should study the effect of handover and cell reselection on V2V communication.

Protocol architecture

The protocol architecture of Rel-12/13 sidelink communication can be used as baseline protocol architecture for PC5 based V2V communication. One important aspect of V2V communication is security of the messages. There are security mechanisms available e.g. IEEE 1609.2, ETSI (TS 102.940), and these security mechanism can be reused,  hence no security mechanism is required at PDCP. Rel-12 sidelink communication supports the case where upper layer handles the security and no security is applied at PDCP, so this model fits very well with PC5 protocol architecture. There can be different security services / message sublayers from non 3GPP specification, so instead of making distinction at PDCP by using PDCP PDU type field we can use PC5-SP signalling protocol which can then differentiate different non 3GPP security/message layers. In this way we can save reserved values of PDCP PDU type field.

Figure 1 shows the protocol architecture for PC5 based V2V communication.
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Figure 1: Protocol architecture for PC5 based V2V communication

The message sublayer generates messages for V2V communication and can be based on SAE J2735, SAE 2945/1 or ETSI-ITS CAM/DENM.

Observation 3: Security mechanisms provided by e.g. IEEE 1609.2 or ETSI TS 102.940 can be used for V2V communication. These security mechanisms operate at upper layers.
Observation 4: The Rel-12 PDCP header can be reused, which indicates that there is no bearer level security.
3
Conclusion 

In this contribution we discussed RAN2 aspects of V2V communication. We propose:
Proposal 1: Semi persistent scheduling for Mode 1 should also be supported for V2V communication.

Proposal 2: RAN2 should study the effect of handover and cell reselection on V2V communication.
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