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1 Introduction
According to the WID [1], some objectives for V2X phase 2 based on LTE (eV2X) are related to reducing the latency of V2X sidelink communication. These objectives include the reduction of time between packet arrival in L1 and actual transmission as well as PC5 operations with short TTI, as follows:
	1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

2. 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 this contribution, we discuss these two latency related aspects in eV2X from the RAN2 point of view.
2 Discussions
2.1.1  On Latency Reduction between packet arrival and resource selection for transmission
In Release 14, for mode 4 the latency between packet arrival in L1 and transmission mainly depends on the resource selection window [T1, T2] as in TS 36.213, where the minimum allowed value of T2 is specified to be 20 ms in Rel-14 V2X. One straightforward way to reduce the latency of packet delivery is to shorten the resource selection window and reduce the value of T2 directly. For example, if the minimum value of T2 is decreased to 10ms, UE may select resources within the next 10 sub-frames, and thus the maximum latency will be no larger than 10 ms. However, reducing the minimum value of T2 may also reduce the number of resources available in each resource window, and thus severer congestion may happen.
Moreover, in Release 14, although the minimum value of T2 is specified to be 20 ms, the actual value of T2 for each specific resource selection is left to UE implementation. This may further increase conflicts and deteriorate the performance, once the minimum value of T2 is directly reduced. For example, suppose we decrease minimum allowed T2 to 10 ms and suppose that two UEs have two different packets with latency requirements being 10 and 100ms respectively. Then, if the two UEs both sets the value of T2 as 10 ms for their own benefits, when they selects resources for their packets, then it is quite likely to result in collisions between them. By contrast, to just meet both packets’ latency requirements, a more reasonable way would be that one UE sets T2 as 10ms and the other UE sets the T2 as a value close to 100ms(e.g.90 ms), which may thus reduce the likeliness of the collision. To this end, it seems not optimal to leave T2 completely to UE implementation in LTE eV2X. Due to the fact that different packets are with different PPPP, which also reflects the latency requirement, a proper T2 can be set based on the PPPP.
Observation1: Directly reducing the minimum allowable value of T2 may lead to more collisions. 
Observation2: It seems more reasonable for the UE to select a proper T2 taking PPPP and CBR into consideration.

However, since the above mechanism to reduce latency are more related to RAN1 and most of the parameters (e.g.T1 and T2) are even invisible to RAN2, it is thus proposed that RAN2 may only need to study these topics based on potential RAN1 progress, i.e. whether RAN1 agreements brings some potential RAN2 impact. 

Proposal 1: RAN2 may only need to discuss the topics of Latency Reduction between packet arrival and resource selection based on potential RAN1 input, i.e. to see whether potential RAN1 agreements bring any RAN2 impacts as well.
2.1.2  On Short TTI over PC5
Similar to short TTI over Uu, intuitively short TTI over PC5 is an efficient way to reduce the latency over sidelink by shortening the interval of transmissions, and the topic has been extensively discussed during RAN1 #88b and RAN1 #89. However, there are likely to be some differences between short TTI operations over Uu and that over PC5, as the later needs to be performed in a distributed way among different UEs, whilst the former is carried out in a centralized way between the UE and eNB. In addition, the feasibility and gains of short TTI operation over PC5 is still studied in RAN1, which is expected to reach a conclusion in RAN1 #90. 
As RAN1’s evaluation is the key point to RAN plenary decision, whether this short-TTI topic needs to be further discussed or not (after September). So, RAN2 should first wait for potential RAN1 inputs as well as RAN plenary decision, before taking any action on this topic. 
Proposal 2:  For short TTI over PC5, RAN2 is suggested to wait for RAN plenary decision as well as potential RAN1 progress before taking any action on this topic.

3 Conclusion

Observation1: Directly reducing the minimum allowable value of T2 may lead to more collisions. 
Observation2: It seems more reasonable for the UE to select a proper T2 taking PPPP and CBR into consideration.

Proposal 1: RAN2 may only need to discuss the topics of Latency Reduction between packet arrival and resource selection based on potential RAN1 input, i.e. to see whether potential RAN1 agreements bring any RAN2 impacts as well.
Proposal 2:  For short TTI over PC5, RAN2 is suggested to wait for RAN plenary decision as well as potential RAN1 progress before taking any action on this topic.
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