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1 Introduction
In RAN 1#88bis and #89 meeting, some discussions and simulations are provided of using short TTI on Sidelink.  Based on that, there is no certain conclusion on whether the short TTI scheme can introduce remarkable promotions on Sidelink resource efficiency or latency performance, especially for Mode 4 scenario.  
More details of simulation analyses on short TTI for Sidelink are presented in a companion contribution [1], and in this contribution, we discuss some feasible schemes for Sidelink communication with short TTI structure and propose several suggestions for further study. 
2 Short TTI structure
Considering the transmitting/receiving switching for V2X UE, the last symbol is usually reserved for the GAP in the subframe used for Sidelink communication.  With the case that 2 or 3 symbols are used as one Short TTI unit, the last symbol should be used for GAP and the available symbols for data and demodulation reference signal (DMRS) is only 1 or 2 symbols in one short TTI.  In other words, the more Short TTI units divided in a subframe, the more symbols used for the GAP, which leads to higher overhead on Sidelink and lower capacity for data bearing. Based on that, we propose:
Proposal 1:  Slot based Short TTI unit should be used on Sidelink.
3 Impact on Rel-14 UE sensing and resource selection
For Rel-14 UE working in Mode 4, it should sense all the candidate resources in resource pool and then select resources based on the sensing result. The sensing of Rel-14 UE consists of two types of operation: 
· Operation 1: SCI decoding and corresponding PSSCH-RSRP measurement;
· Operation 2: Sub-channel S-RSSI measurement with no SCI is decoded;
With the case that Rel-14 UE and Rel-15 UE sharing a same Mode 4 resource pool, we can find that even Rel-15 UE gives a compatible SCI format 1 to indicate the sub-channels, Rel-14 UE would misunderstand the SCI as all the sub-channels are used during a whole subframes.  And then Rel-14 UE would take an inaccurate measurement about PSSCH resources, as the agreement described in RAN 1#89 meeting:
· Rel-14 UEs do not expect interference variation in time within one subframe
· The impact of transient period of short TTI (sTTI) should be taken into account for study and evaluation of PC5 operation with sTTI.
As illustrated in Figure 1, the Rel-15 UE only uses one slot resource in a subframe and the DMRS symbols are not transmitted in another unused slot. While the Re-14 UE sensing the PSSCH resources within a subframe, it would average the measurement on all the DMRS symbols in both slots, and obtain an inaccurate PSSCH-RSRP sensing result.
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Figure 1: Rel-14 UE misunderstanding of Rel-15 UE’s SCI
If the Rel-14 UE does not detect the Rel-15 UE’s SCI, it will use S-RSSI measurement.  It is also influenced by the Short TTI based signal transmission.  As one slot in a subframe is used by Rel-15 UE and the other slot may be blank.  On that case, the S-RSSI sensing result of Rel-14 UE may be lower than normal situation. 
Considering about the two types of sensing measurement operations, neither of them can obtained a reliable result.  Based on the inaccurate sensing result, Rel-14 UE may choose the PSSCH resource which is partly used by Rel-15 UE as a candidate resource, and it may increase the probability of resource selection conflict.
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Figure 2: PRR performance of Rel-14 UEs in Freeway Scenario
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Figure 3: PRR performance of Rel-14 UEs in Urban Scenario
As shown in Figure 2 and Figure 3, when there are 50% Rel-15 UEs sharing the same resource pool with Rel-14 UEs, the PRR performance of Rel-14 UEs is obviously lower than the case of only Rel-14 UEs using the mode 4 resource pool.  It shows that the PRR performance suffers from the inaccurate Sidelink sensing and resource collision caused by Rel-15 UE with short TTI.
Observation 1: There is no guarantee of accurate sensing result for Rel-14 UE based on either PSSCH-RSRP or S-RSSI measurement while Short TTI is introduced on Sidelink.
Since accurate sensing result is not available for Rel-14 UE in Mode 4 communication, the adverse impact on Rel-14 UE caused by short TTI should not be ignored.  In order to avoid uncontrolled interference to Rel-14 UE in Mode 4, we propose to not support Short TTI on Sidelink in Mode 4 communication.
Proposal 2:  Support Short TTI on Sidelink with Mode 3 communication only, and it should not be used for Mode 4 communication.
4 SCI/sSCI transmission
For Mode 3 communication, legacy SCI is meaningless for Rel-14 UE, since Rel-14 UE does not implement sensing and resource selecting and has no capability to decode data in Short TTI resource. On the other hand, if legacy SCI is transmitted by Rel-15 UE, it may constrain the receiving between Rel-15 UEs using the two slots within one subframe.  Therefore, it is not necessary for the Rel-15 UE to transmit legacy SCI in Mode 3 resource pool.
Observation 2: Legacy SCI is useless for Rel-14 UE in Mode 3 resource pool and should not be transmitted by Rel-15 UE.
When legacy SCI is not transmitted by Rel-15 UE, the Sidelink transmission scheme for Rel-15 UE may be simplified.  A short SCI should be introduced which is on the same slot with the corresponding data transmission, and it is for Rel-15 UE receiving only, as illustrated in Figure 4.
Proposal 3:  Using short SCI for Rel-15 UE, and short SCI should be transmitted in the same slot with the corresponding data.
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Figure 4: An example of sSCI and data transmission with Short TTI
The content of short SCI should be similar with SCI format 1.  Since the short SCI is on the same slot of data, it needs no extra indicator for the slot allocation of the corresponding short PSSCH resource.  On the other hand, two Rel-15 UEs can be scheduled in one subframe with different slots by eNB.  It may benefit the half-duplex issues for Rel-15 UE. 
5 Conclusions
In this contribution, we discuss the impacts on Mode 4 sensing and resource selection caused by using Short TTI on Sidelink, and analyze feasible transmission scheme with Short TTI for Mode 3 communication. Based on the discussion, we observe and propose that the following: 
Observation 1: There is no guarantee of accurate sensing result for Rel-14 UE based on either PSSCH-RSRP or S-RSSI measurement while Short TTI is introduced on Sidelink.
Observation 2: Legacy SCI is useless for Rel-14 UE in Mode 3 resource pool.
Proposal 1:  Slot based Short TTI unit should be used on Sidelink.
Proposal 2:  Support Short TTI on Sidelink with Mode 3 communication only, and it should not be used for Mode 4 communication.
[bookmark: _GoBack]Proposal 3:  Using short SCI for Rel-15 UE and short SCI should be transmitted in the same slot with the corresponding data.
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