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Introduction
RAN plenary #75 approved a work item [1] for 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886. The following topics are part of the detailed objectives of this work item:
Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 
a)	A following decision for normative work is up to consensus at RAN.
In our contribution in [4], we introduce our sTTI concept for PC5. In this contribution, we present initial evaluation results.
Assumptions
The results presented in this contribution use the simulation assumptions agreed during RAN1#88bis [2] and RAN1#89 [3]. In addition, we have also considered the parameters in Table 1. 
[bookmark: _Ref481592742]Table 1. Additional simulation assumptions.
	Parameter
	Value

	Resource (re-)selection for Rel-15
	Rel-14 resource (re-)selection is used (including T1 and T2) with the following modifications:
· UEs sense during silent sTTI symbols. Silent sTTI symbols chosen randomly.
· Resource reselection may be triggered upon detection of collision affecting all transmissions of a TB

	TTI Structure
	As described in [4]

	Frequency allocation
	Same as Rel-14, including 2 PRB for SCI format 1

	Performance metric used for comparison
	The PRR performance of V2V communication among Rel-15 UEs

	SCI format
	Format 1, using Rel-14 PSCCH


We note that the sTTI structure presented in [4] has very limited impact on legacy UEs. The reason is that both Rel-14 and Rel-15 UEs use the first OFDM symbol for settling the AGC. From the point of view of a Rel-14 receiver, the only difference between a transmission from a Rel-14 UE and a transmission from a Rel-15 UE is the presence of silent sTTI symbols. Since these symbols appear sparsely, the impact on Rel-14 UEs is negligible. Differentiation of Rel-14 and Rel-15 UEs is based on SCI contents. For this reason, we show here only simulation results related to Rel-15 UEs.
Evaluation results
In Figure 1, we show the PRR performance in the highway scenario with low speed (70 km/h). We show the best system configuration for Rel-15 sTTI together with performance of transmission according to Rel-14 specifications. We observe that using silent sTTI symbols significantly improves the PRR performance. More specifically, we observe that the PRR decays slower for a long range. This means that higher PRR values are achieved for UEs in proximity and that the distance for PRR=0.9 is increased by 20%.
[image: C:\Users\ericabl\Documents\SVN folders\SWEA\Swea-L1\Working Areas\RAN1_89 Hangzhou\Contributions_LTE\V2X\sTTI initial evaluation\figures\HighwaySlow.emf]
[bookmark: _Ref481614265]Figure 1. PRR performance for UEs in the highway scenario with low speed (70 kmh).
In Figure 2, we show the PRR performance in the urban scenario with high speed (60 km/h) for UEs in the same street (right) and UEs in perpendicular streets (left). The results correspond to the single best system configuration for Rel-15 sTTI together with performance of transmission according to Rel-14 specifications. Again, we observe that using silent sTTI symbols significantly improves the PRR performance. The types of gains observed are similar to those described in the previous case (i.e., slower decay of the PRR and extension of the range corresponding to PRR=0.9).
[image: ]           [image: ]
[bookmark: _Ref481614099]Figure 2. PRR performance for UEs in perpendicular streets (left) and same street (right) in the urban scenario with high speed (60 kmh).
In both cases, the improvements come from the ability of the UE to sense on the resources used for its own transmission and trigger resource reselection if a collision is detected. We emphasize that silent sTTI symbols for sensing is useful in avoiding persistent collisions between neighbouring vehicles, as indicated by the increase in PRR for distances within the range corresponding to PRR=0.9.
For the other two scenarios, the advantage of using silent sTTI symbols is smaller:
· In the highway scenario with high speed (140 km/h), the density of UEs is too low to have any noticeable effect. That is, the distributed resource allocation algorithm is already successful enough in preventing collisions.
· In the urban scenario with low speed (15 km/h), congestion is very high and performance is always limited by interference. That is, reselecting resources does not change substantially the picture because all of them are heavily occupied.
Observations:
· The performance of Rel-15 UEs using silent sTTI symbols is improved with respect to Rel-14.
· The impact of Rel-15 UEs using silent sTTI symbols on Rel-14 UEs is negligible.
Conclusion 
In this paper we have presented simulation results evaluating the performance of the sTTI solution presented in [4]. We have observed the following:
Observations:
· The performance of Rel-15 UEs using silent sTTI symbols is improved with respect to Rel-14.
· The impact of Rel-15 UEs using silent sTTI symbols on Rel-14 UEs is negligible.
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