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Introduction
At the RAN #75 meeting, a new work item for V2X phase 2 was approved. One of the objectives of this work item is as follows [1]:
· 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]
In this contribution, we discuss on how to support short TTI (sTTI) for sidelink. 
Discussion on sTTI for R15 sidelink
sTTI length
Four sTTI lengths were considered in the sTTI SI: 1OS, 2/3OS, 3/4OS and 7OS. It is reasonable to consider the same sTTI options for R15 PC5 sidelink design. 
The 1OS option was discussed and was ruled out in the sTTI discussion. There are some open issues for the 4OS option and sTTI is currently focusing on the 2OS and 7OS options. For 2OS, DMRS overhead on the uplink is an issue. For cellular sTTI, a solution that is being discussed is to share DMRS between the same or different UEs, so that DMRS does not need to be sent every sTTI. For V2X sidelink, due to the lack of information and the UE mobility, it seems difficult to apply such a solution. In particular, the timings of different UEs will not be aligned, which makes sharing DMRS symbols challenging. Thus, 2OS does not appear promising for V2X sidelink. In addition, the current V2X design uses one symbol for AGC setting and one symbol as guard time. This would be an issue for 2OS.
Proposal 1: RAN1 can focus on 7OS sTTI length for PC5 operation with sTTI.
Resource efficiency
There are 14 symbols per subframe in a Rel-14 TTI. The first symbol is used for setting the AGC and the last symbol is a guard symbol, thus at most 12 symbols are available. If the same principle is applied for sTTI, only 5 symbols would be available for 7OS for data and DMRS transmission. This would lead to lower resource efficiency. In addition, with SC-FDMA, one DMRS symbol can only contain the DMRS, which further lowers the resource efficiency. Thus, RAN1 can further consider how to improve resource efficiency for sTTI to make this sTTI option more attractive. Some potential solutions could be considered, e.g. reducing the reserved time for AGC setting, using part of the last symbol for transmission.
Proposal 2: Study how to improve resource efficiency of V2X sidelink for sTTI.
sTTI applicability to sidelink channels
For PC5-based sidelink, there are three physical channels: PSSCH, PSCCH and PSBCH. For PSBCH, since it relates to synchronization, using sTTI may cause backwards compatibility issues. Thus, it is reasonable to consider only 1ms TTI for the synchronization subframes. For PSSCH and PSCCH, sTTI can be considered in principle. Potential coexistence issues will be discussed in the following section.
Proposal 3: Use 1ms TTI only for synchronization subframes. 
Coexistence between sTTI UEs and legacy UEs
One of the questions related to sTTI on sidelink is whether the same scheduling assignment format can be used by Rel-15 UEs. 
If both SA and data are transmitted in a sTTI, there are significant latency reduction benefits due to the shortened transmission interval. In this case, legacy UEs cannot decode the SA and thus cannot perform PSSCH-RSRP measurements on the associated data. That implies that only S-RSSI measurements can be used for resource (re)selection: a legacy UE measures S-RSSI over 12 symbols, assuming a 1ms TTI. Using a sTTI length will affect the measurement accuracy of legacy UEs and may impact system PRR performance of both legacy and Rel-15 UEs. This has to be carefully studied and quantified.
Proposal 4: For both SA and the associated data transmitted in a sTTI, 
· Study the impact of using S-RSSI measurements only on resource selection by legacy UE.
· Study the impact of S-RSSI measurement degradation on system PRR performance for both legacy and Rel-15 UEs.
If the SA is transmitted in 1ms TTI and data in a sTTI, legacy UEs can decode the SA and perform PSSCH-RSRP measurement, but may encounter measurement inaccuracy for both PSSCH-RSRP and S-RSSI, for similar reasons as discussed in the previous paragraph. The impact also needs to be studied and quantified further. 
Proposal 5: For SA transmitted in a 1ms TTI and data in a sTTI,
· Study the impact of S-RSSI measurement degradation on system PRR performance for both legacy and Rel-15 UEs.
Conclusion
In this contribution, some general and sensing aspects of supporting sTTI for Rel-15 sidelink are discussed and the following conclusions are made:
Proposal 1: RAN1 can focus on 7OS sTTI length for PC5 operation with sTTI.
Proposal 2: Study how to improve resource efficiency of V2X sidelink for sTTI.
Proposal 3: Use 1ms TTI only for synchronization subframes.
Proposal 4: For both SA and the associated data transmitted in a sTTI, 
· Study the impact of using S-RSSI measurements only on resource selection by legacy UE.
· Study the impact of S-RSSI measurement degradation on system PRR performance for both legacy and Rel-15 UEs.
Proposal 5: For SA transmitted in a 1ms TTI and data in a sTTI,
· Study the impact of S-RSSI measurement degradation on system PRR performance for both legacy and Rel-15 UEs.
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