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1 Introduction
In RAN 1 #90 meeting, some observations of using sTTI on Sidelink are concluded that Rel-15 V2X UE complexity will be increased while sharing a same resource pool with Rel-14 V2X UE, and the impact on Rel-14 UE are significant [1].  As a whole, there is no consensus on the benefits of introducing sTTI for V2X UE on RAN1.
At RAN#77 meeting, RAN provided guidance to RAN1 that short TTI work is deprioritized but not precluded, look into other means of latency reduction than short TTI, if no change in Dec. 2017 the short TTI will be dropped [2]. 
In order to push forward the study process, a clear decision on whether sTTI should be introduced on Sidelink or not needs to be decided.  In this contribution, we discuss the feasibility of Sidelink communication with sTTI structure and propose several suggestions for further study. 
2 Impact on Rel-14 UEs sensing and resource selection
For Rel-14 UEs working in Mode 4, it should sense all the candidate resources in the resource pool and then select resources based on the sensing result. The sensing for Rel-14 UEs 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;
Moreover, with the case that Rel-14 UE and Rel-15 UE sharing the same Mode 4 resource pool, we can find that even the Rel-15 UE gives a compatible SCI format 1 to indicate the sub-channels and the Rel-14 UE would misunderstand the SCI as all the sub-channels are used during a whole subframes.  Furthermore, the Rel-14 UE would take an inaccurate measurement about PSSCH resources, based on the agreement described in RAN 1#89 meeting below [3]:
· 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 a one slot resource in a subframe and the DMRS symbols are not transmitted in another unused slot. Nevertheless, the Rel-14 UE sensing the PSSCH resources within a subframe 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 sTTI based signal transmission.  As one slot in a subframe can be used by the Rel-15 UE and the other slot may be blank.  In that case, the S-RSSI sensing result obtained by Rel-14 UE may be lower than the normal situation. 
Taking into consideration the two types of sensing measurement operations, neither of them can obtained a reliable result.  Based on the inaccurate sensing result, the Rel-14 UE may choose the PSSCH resource which is partly used by the Rel-15 UE as a candidate resource, in which 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 the Rel-14 UEs is obviously lower than the case of having 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 the Rel-15 UE with sTTI. More details about simulation analyses on PC5 operation with Short TTI can be found in [4].
Observation 1: There is no guarantee of accurate sensing result for Rel-14 UE based on either PSSCH-RSRP or S-RSSI measurement while sTTI 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 sTTI should not be ignored.  In order to avoid uncontrolled interference to Rel-14 UE in Mode 4, we propose to not support sTTI on Sidelink in Mode 4 communication. 
Proposal 1: sTTI on Sidelink with Mode 4 communication is not supported.
3 Feasibility in Mode 3
The issues caused by using sTTI in Mode 4 resource pool, such as resource conflict and AGC unbalance, can be avoided or mitigated in Mode 3 scenario with elaborated resources scheduling by eNB.  In Mode 3 case, sTTI is used for Rel-15 UEs as a time domain basic resource unit and eNB should pair UEs in the same subframe with the two sTTIs.  It can provide at most 0.5ms latency improvement as mentioned in the observation in[1].  Since there is no resource collision between Rel-14 UEs and Rel-15 UEs with sTTI in Mode 3 resource pool, a slight increase in PRR performance can be achieved. 
The feasibility of sTTI in Mode 3 resource pool needs more discussion as it may provide performance improvement in certain scenarios with suitable scheduling. Based on that, we propose further analysis should be conducted on sTTI used in Mode 3 communication.  
Proposal 2:  Regarding sTTI on Sidelink with Mode 3 communication feasibility:
· FFS: sTTI used in Mode 3 communication
4 Consideration on resource pool sharing of Mode 3 and Mode 4
For the study on resource pool sharing of Mode 3 and Mode 4 V2X UEs, a similar situation as sTTI used in Mode 4 should be considered.  Although plenty of discussions and analyses are presented on the resource sensing and conflict avoidance within shared resource pool, there is no conclusion about the schemes of resource pool sharing, 
No matter what scheme of resource pool sharing will be used, the impact caused by sTTI on legacy Mode 4 V2X UEs cannot be ignored while there are Mode 4 UEs working in the sharing resource pool.  Therefore, the same principle should be maintained with that in Mode 4 dedicated resource pool.  In other words, no sTTI-based Sidelink transmission should be used in sharing resource pool, even for Rel-15 Mode 3 UEs.
Based on that, we propose to not support sTTI within sharing resource pool.
Proposal 3:  Do not support sTTI on the Mode 3 and Mode 4 sharing resource pool.
5 Conclusions
In this contribution, we discuss the impacts on Mode 4 sensing and resource selection caused by using sTTI on Sidelink and analyze feasible transmission scheme with sTTI 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 sTTI is introduced on Sidelink.
Proposal 1: sTTI on Sidelink with Mode 4 communication is not supported.
Proposal 2:  Regarding sTTI on Sidelink with Mode 3 communication feasibility:
· FFS: sTTI used in Mode 3 communication
Proposal 3:  Do not support sTTI on the Mode 3 and Mode 4 sharing resource pool.
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