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1
Introduction
In this contribution we discuss resource pool definition for V2V using PC5. The contribution is organized as follows:

· Section 2 discusses resource pool definition for V2V
· Section 3 concludes the contribution
2
Resource Pool
Resource pool for D2D communication were defined in Release 12. The definition was reached after extensive discussions and can be used as a good starting point for defining PC5 for V2V. However to take into account the latency requirements of V2V communication and the enhancements being proposed for V2V some modifications are needed.
Proposal 1: Reuse the LTE-D2D communication resource pool definition with some modifications as specified below. 
The first modification is related to latency of V2V communication. We note that V2V communication has stringent latency requirements. One of the more stringent one is the following [1].

[PR.5.12.5-001] The E-UTRA(N) shall be able to transfer V2V Service messages between two highly mobile UEs supporting V2V Service with less than 20 ms latency and high reliability.
Currently minimum SA (PSCCH) period is 40ms. Even with the lowest SA period a UE may need to wait 40ms just to transmit. Therefore it is not possible to meet such low latency requirements. To remedy this we propose that the resource pool structure should be modified such that FDM between data and SA resources is allowed. The distinction is illustrated in Figure 1. 
For the case of FDM the SA pool of 8 subframes, 10 RBs (split into 5RBs on each edge) is FDMed with Data subframes spanning 40RBs. The SA pool is linked with the next 8 data subframes. This is illustrated in the figure where blue transmissions in SA pool 1 are followed by Data transmissions in data pool 1. Similarly for other transmissions. One variant of this is where the Data pool can consist of more than 8 subframes, e.g., 16 subframes following the SA pool. Of course in this case data pools can overlap. This will require introduction of notion of data pool length.
Proposal 2: To take into account the low latency requirements of V2V communication SA and Data pools should be FDMed. This can be enabled by introducing a data pool length parameter in the resource pool definition of PSSCH. 
We note that in our previous contribution [2] we have shown that the PRR performance of TDM and FDM is quite similar.


Figure 1: Example FDM and TDM configuration
Next we consider the case where SA and Data are transmitted on the same subframe. This was proposed by several companies in previous meetings [3][4][5]. It is also discussed in our companion contributions [6][7]. A SA will point to Data transmission on the same subframe and the subsequent subframe. An example is illustrated in Figure 2 below where SA0 points to Data transmissions numbers 0 through 3. SA1 points to Data transmission numbers 1 through 3 and so on.



Figure 2. Example of SA and Data transmitted in the same subframe.

To enable such configuration a new resource pool that is used for both SA and Data needs to be defined. In our proposal since SA and Data are FDM and the size of SA is fixed therefore no other additional parameters are needed. (The PAPR backoff can be left to UE implementation with maximum backoff defined in specification [7].)
Proposal 3: Introduce a new resource pool where SA and Data can be transmitted on the same subframe. The resource pool can have the same definition as Release 12 PSSCH pool definition.
Some companies have proposed different resource pool for periodic and aperiodic traffic. Such a static division of resource pool will hurt overall performance. This is especially true since it is hard to predict the intensity of aperiodic or event driven traffic. Therefore such division should be used sparingly.
Proposal 4: Separate resource pools between aperiodic and periodic traffic should be used sparingly.
During Release 13 it was agreed that each resource pool will be associated with a set of PPPP. Only packets within the set PPPP will be transmitted on the resource pool. This was reasonable for PS traffic where the load is not likely to be heavy. However for V2V the load is likely to be heavy. Therefore static division of resources for priority will be sub-optimal use of resources. Therefore we propose that in addition to Release 13 design vehicles sense the amount of congestion, e.g., using energy detection and decide whether a packet with a particular PPPP will be transmitted or not. 

Proposal 5: For a resource pool a load threshold can be associated with a value of PPPP and the packet is transmitted only if load in the system is below that threshold.

3
Conclusion

In this contribution we made the follow proposals for configuring resource pools for PC5 based V2V.
Proposal 1: Reuse the LTE-D2D communication resource pool definition with some modifications as specified below. 
Proposal 2: To take into account the low latency requirements of V2V communication SA and Data pools should be FDMed. This can be enabled by introducing a data pool length parameter in the resource pool definition of PSSCH. 

Proposal 3: Introduce a new resource pool where SA and Data can be transmitted on the same subframe. The resource pool can have the same definition as Release 12 PSSCH pool definition.
Proposal 4: Separate resource pools between aperiodic and periodic traffic should be used sparingly.
Proposal 5: For a resource pool a load threshold can be associated with a value of PPPP and the packet is transmitted only if load in the system is below that threshold.
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TDM


SA: 8 subframes, 50 RBs


Data: 32 subframes, 50 RBs





FDM


SA: 8 subframes, 10 RBs


Data: 8(or more) subframes, 40 RBs 
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