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1
Introduction
This contribution discusses some of the aspects to consider within the evaluation of V2X for LTE based on the Study Item agreed at RP#68. 
2
Discussion
Need for PC5 for in-coverage and partial coverage:

The SID was not very clear on whether PC5 operation should also be used in-coverage for V2V, although it is obviously needed for out-of-coverage scenarios. Based on the service level message frequencies and latency that seem to be required, it would seem challenging to rely on the LTE networks alone to be able to guarantee performance - particularly in high density scenarios with many vehicles, and therefore we assume that even in the “in-coverage”and “partial coverage” scenario usage of PC5 interface for V2V operation should be supported.   

Frequency bands:

In terms of frequency bands for PC5 operation of the V2V service, we need to ensure the service meets the required vehicle capacity and QoS requirements for bands up to 6GHz in frequency, However we should also ensure that operation is possible in lower frequency bands typically used for cellular operation. This includes in-coverage operation of PC5, both on the same channel as the operated cellular band (via pooled resources) and via an independent channel. 

Single network operator versus multi-network operator for PC5 V2V in an area: 
Currently the deployment model for V2V is a bit uncertain, and there is some dependency on the business model. Therefore it is a bit early to say whether a single or multiple operators would be involved in a V2X offering in a country, so we should understand whether the tradeoffs of both single and multi-operator deployment scenarios. 

However, we understand that there are the following considerations for multi-operator scenario here:
· Co-channel or different channel operation in an area: For both licensed and V2V dedicated  bands, it may be challenging for some combinations of carriers (or even bands) for a UE transmitting on f1 to be able to receive simultaneously on other carriers/bands (even if it has D2D capability in those bands), and we understand that this may impact PC5 performance and/or require time domain coordination of resources between operators to mitigate the impacts. 
· Timing reference: There needs to be some common way for signalling a providing timing reference info to the UE, and may be provided via a common application server used across operators, or coordination by operators. If cellular network timing is assumed to be used, then this would seem to need some coordination beetween operators.

So we should identify all the issues with multi-operator deployments and evaluate their impacts to V2V operation afterwards.

Reference timing:
We believe that GNSS should be assumed to be available most of the time, but there may be areas such as tunnels where GNSS cannot be relied upon, and therefore other methods should be considered such as LTE network timing and  other UE timing reference. We should evaluate the performance differences of these approaches.
Proposed way forward
In general we should evaluate the following scenarios for V2V operation with PC5 (possibly some aspects could continue after RAN#70 in the study phase):

· Enable V2V on PC5 interface also when the UE has network coverage or is within the partial coverage.
· V2V via PC5 should be able to work both on dedicated V2V band (e.g.5.9GHz), and lower licensed bands.

· V2V operation via PC5 should be able to operate on the same carrier as the cellular coverage while in-coverage.

· V2V operation across LTE operators 
· V2V operation in the multi-carrier frequency scenario

We should focus initial V2V PC5 evaluation on the following deployment scenarios:

· V2V devices in an area use the same channel (with close-to-6GHz bands as priority).
· There is a common timing provided by GNSS. 
NOTE: If further optimizations are needed the scenarios may need to be refined obviously.

· Evaluate performance impact when LTE network timing or “other UE” reference timing is used, e.g. for tunnels scenarios.
The following is proposed to progress from the next meeting at the earliest (pending progress of initial evaluations):

· Evaluate the impact of multi-carrier V2V operation via PC5 in scenarios where simultaneous Tx and Rx are assumed not feasible.
· Identify and evaluate any other impacts of multi-operator scenario to V2V PC5 performance.
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