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Introduction
RAN plenary revised thje V2V WID as follows:
The outcome of this work item should be able to support a relative speed of up to 500 km/h with enhancements/changes (e.g., adaptation of code-rate, the DMRS mapping/structure) (if necessary) to the physical layer structure designed for the relative speed up to 280 km/h.
During RAN1#84 a general interest in ensuring that LTE-ITS performance exceeds the one of IEEE 802.11p in comparable scenarios was also expressed and supported by Ericsson. 
In this paper includes simulation results for various L1 options. The results are discussed in more detail in [1] and proposals are provided in that paper.
We observe that the following results assume total power constraint. Relative gaps between transmissions with different bandwidths need to be normalized if a PSD-based power mask is assumed. In such case wideband allocations would have further performance advantage at link level compared to narrowband allocations.
Observations:
· The following results assume total power constrain.
· Relative gaps between transmissions with different bandwidths need to be normalized if a PSD-based power mask is assumed. 
· In such case wideband allocations would have further performance advantage at link level compared to narrowband allocations.

Performance for 1ms TTI with “Option 1” and “2H”
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[bookmark: _Ref447281100]Figure 1: Performance for “Option 1” with 1ms TTI for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
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[bookmark: _Ref447281269]Figure 2: Performance for “2H” (FDM between DMRS and data in same symbol) with 1ms TTI for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
Based on Figure 1 we see that “Option 1” as currently considered by RAN1 is unable to provide acceptable performance at high speed. On the other hand, in Figure 2 the 2H proposal performs efficiently at any speed and with basic channel estimator and linear equalizer.
Observations:
· “Option 1” does not provide acceptable performance at high speed.
· “2H” gives good performance at any supported speed even with baseline channel estimator and linear equalizer.
Enhancement with Comb-Mapping of Data in First Symbol and Shortened GP
[image: ]
Figure 3: Performance for “Option 1” with 1ms TTI and half-symbol AGC and GP, for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
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Figure 4: Performance for “2H” (FDM between DMRS and data in same symbol) with 1ms TTI and half-symbol AGC and GP, for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.

Observations:
· Shortening the training symbol and the GP does not solve the high speed problem with “Option 1” and 1ms TTI
· Gains are however good at low speed.
· Shortening the training symbol and the GP gives remarkable gains with “2H” and 1ms TTI

Performance for 0.5ms TTI with “Option 1” and “2H”
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Figure 5: Performance for “Option 1” with 0.5ms TTI for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
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Figure 6: Performance for “2H” (FDM between DMRS and data in same symbol) with 0.5ms TTI for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.

Observations:
· Shortening the TTI to 0.5ms (keeping 15kHz subcarrier spacing) does not give good enough link performance with “Option 1”
· Shortening the TTI to 0.5ms (keeping 15kHz subcarrier spacing) is promising with “2H”

Enhancement with Comb-Mapping of Data in First Symbol and Shortened 
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Figure 7: Performance for “Option 1” with 0.5ms TTI and half-symbol AGC and GP, for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
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Figure 8: Performance for “2H” (FDM between DMRS and data in same symbol) with 0.5ms TTI and half-symbol AGC and GP, for various UE speeds, for a payload of 300B, 6GHz and frequency offset 1200Hz.
Observations:
· Shortening the training symbol and the GP does not solve the high speed problem with “Option 1” and 0.5ms TTI
· Shortening the training symbol and the GP gives remarkable gains with “2H” and 0.5ms TTI

Consclusions
Observations:
· The following results assume total power constrain.
· Relative gaps between transmissions with different bandwidths need to be normalized if a PSD-based power mask is assumed. 
· In such case wideband allocations would have further performance advantage at link level compared to narrowband allocations.
·  “Option 1” does not provide acceptable performance at high speed.
· “2H” gives good performance at any supported speed even with baseline channel estimator and linear equalizer.
· Shortening the training symbol and the GP does not solve the high speed problem with “Option 1” and 1ms TTI
· Gains are however good at low speed.
· Shortening the training symbol and the GP gives remarkable gains with “2H” and 1ms TTI
· Shortening the TTI to 0.5ms (keeping 15kHz subcarrier spacing) does not give good enough link performance with “Option 1”
· Shortening the TTI to 0.5ms (keeping 15kHz subcarrier spacing) is promising with “2H”
· Shortening the training symbol and the GP does not solve the high speed problem with “Option 1” and 0.5ms TTI
· Shortening the training symbol and the GP gives remarkable gains with “2H” and 0.5ms TTI
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