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1 Introduction

One of the open issues on the V2V WI in RAN3 is whether (and how) to support switching / selection between Uu and PC5 (other WG inputs may be needed). [1] In this document we will discuss a possible way forward.
2 Discussion
In a related contribution to RAN2, we show that the issue of Uu/PC5 path selection for a transmitting UE involves many aspects related to the UE, for example [2]:
· Whether a path exists (i.e. Uu and/or PC5, in E-UTRAN coverage or not);

· Whether the messages to be sent are IP or non-IP (according to current SA2 status, V2V messages will use non-IP over PC5 but are restricted to IP over Uu);

· Type of application-level information;

· Geographical area to be covered;

· Operator policy;

· QoS;

· Congestion situation.

This partial list shows that there is not a single point where path selection for the UE’s V2V transmission takes place. Typically, such a selection will require information from the application layer (which is outside of 3GPP scope). Furthermore, based on current SA2 status, the application layer needs to see PC5 and Uu as two separate interfaces.

Observation 1: PC5 and Uu are visible as two separate interfaces toward the application layer.

PC5 support, then, is under eNB control subject to V2x authorization information from the MME. As already discussed [3], the eNB configures the UE with the appropriate radio resources for PC5 according to the situation over the radio (load, interference, UE relative position, etc.). The eNB, then, directly controls both Uu and PC5 radio resource allocation mechanisms for all V2x-authorized UEs.
Observation 2: The eNB directly controls the radio resource allocation mechanisms for both PC5 and Uu for all V2x-authorized UEs.

The above two mechanisms typically involve a UE requesting TX resources for PC5 and/or Uu, hence the eNB can take into account the UE’s requests in its allocation decisions. In turn, the UE requests to the eNB follow the requests which come from the application layer when there are V2x messages to send, according to the various aspects listed above.
Observation 3: The UE requests resources to the eNB according to the application layer requests, and the eNB influences the path selection by controlling the PC5 and Uu resources available for the UE.

Notice that in principle it is even possible for the eNB to perform a “complete” path switch between Uu and PC5 by simply “shifting” all radio resources for a UE from one interface to another.

From the above, it descends that the UE and the eNB are the sole nodes responsible for PC5/Uu path selection. Selection between Uu and PC5 for V2V should be performed by the application layer (i.e. in the UE) based on input from the eNB Access Stratum. No other support from network interfaces (S1, X2) seems necessary.
Proposal 1: Since Uu / PC5 path selection should be performed by the application layer in the UE based on input from the eNB Access Stratum, no support through network interfaces (S1, X2) seems necessary.
3 Conclusions and Proposals
The issue of PC5 / Uu path selection is being currently discussed in RAN2; we have derived the following observations relevant to RAN3:

Observation 1: PC5 and Uu are visible as two separate interfaces toward the application layer.

Observation 2: The eNB directly controls the radio resource allocation mechanisms for both PC5 and Uu for all V2x-authorized UEs.

Observation 3: The UE requests resources to the eNB according to the application layer requests, and the eNB influences the path selection by controlling the PC5 and Uu resources available for the UE.

And our proposal is:
Proposal 1: Since Uu / PC5 path selection should be performed by the application layer in the UE based on input from the eNB Access Stratum, no support through network interfaces (S1, X2) seems necessary.
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