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1 Introduction
In RAN1#88bis meeting [1], sTTI used for R15 UE were discussed a lot, and it is agreed to evaluate the performance for R14 UE and R15 UE when they coexist in the same resource pool. The agreements achieved are as below:
Agreement:
· For study of PC5 operation with short TTI
· Evaluation of sTTI performance is done by means of analysis, link level and system level simulation
· Maximum latency between packet arrival at Layer 1 and resource selected for transmission improvement with sTTI compared with Rel-14 is evaluated
· Other latency improvements can be evaluated
· Improvement reliability can be considered including retransmission if used
· Impact on Rel-14 UEs is evaluated
· For system level evaluations, the target for maximum latency between packet arrival at Layer 1 and resource selected for transmission is [20] ms at least for Rel-15 UEs
· Discuss further the [20] ms value
In this contribution, the remaining details of evaluation methodology in system evaluation are discussed.

2 Discusses of the remaining issues
Besides the agreements in RAN1#88bis meeting for sTTI evaluation assumption, four issues still need to be discussed further, including the length of sTTI, the PSCCH and PSSCH structure for R15 UE, the resource scheduled for R15 UE and the channel calculation for R15 UE. We will discuss them in this section one by one.
2.1 The length of sTTI
According to the agreement, slot based TTI and sub-slot TTI can be used for Rel-15 UE. Each short TTI (sTTI) needs symbols overhead for automatic gain control (AGC) and gap, and sub-slot TTI may lead to large symbol overhead. At the same time, the demodulation reference signal (DMRS) symbol may not be contained in the sub-slot TTI so that large standardization works would be needed for Rel-15 UE data demodulation. Slot based TTI can prevent the problems mentioned above, and the location of DMRS can be as same as that of Rel-14 UE.
Proposal 1: Only slot based TTI is considered for Rel-15 UE in system evaluation.
2.2 PSCCH and PSSCH structure of sTTI
Three structures of PSCCH and PSSCH of Rel-15 UE can be considered:
· Structure 1: Both the scheduling assignment (SA) and the data use sTTI


Figure 1: Structure 1 of PSCCH and PSSCH of Rel-15 UE
As shown in Figure 1, both SA and data use slot based TTI and the latency can be shorted, but the SA transmitted by Rel-15 UE cannot be decoded by Rel-14 UE for the different SCI format, Rel-15 UE is not compatible with Rel-14 UE. Besides, in mode 4, a Rel-14 UE may get the incorrect reference signal received power (RSRP) or (received signal strength indicator (RSSI) measurement if one slot is used by Rel-15 UE and the other slot is idle in the legacy TTI according to the sensing mechanism, this can lead to resource conflict between Rel-14 UE and Rel-15 UE.
· Structure 2: The SA uses legacy TTI  and data use sTTI


Figure 2: Structure 2 of PSCCH and PSSCH of Rel-15 UE
As shown in Figure 2, the Rel-15 UE uses legacy TTI for SA transmission, but the slot based TTI is used for data transmission. The SA of Rel-15 UE can be recognized by Rel-14 UE in this case, but the latency cannot be shorted because the receiver needs the legacy TTI time to decode the total legacy SA and sTTI data. At the same time, if two the Rel-15 UEs are scheduled in the same legacy TTI, one will use the first slot and the other will use the second slot and the SA transmitted by the two Rel-15 UEs would be conflicted. Similar to structure 1, the RSRP measured by Rel-14 UE from Rel-15 UE may be decreased and this can also lead to the resource conflict between Rel-14 UE and Rel-15 UE. All the resource conflict cases can lead to the V2V communication performance reduction.
· Structure 3: Two SAs are transmitted, one SA use legacy TTI and one SA use sTTI, data use sTTI


Figure 3: Structure 3 of PSCCH and PSSCH of Rel-15 UE
As shown in Figure 3, Rel-15 UE transmits both legacy TTI based SA and sTTI based SA. The Rel-14 UE could decode the legacy SA transmitted by Rel-15 UE. At the same time another SA is transmitted with sTTI. For the Rel-15 Rx UE, it only need to decode the sTTI based SA and data. In this way, the latency can be shorted and the Rel-15 UE is backward compatible, but it brings extra overhead because extra resources are needed for transmitting legacy SA.
From the analysis above, all of the three cases have its advantages and disadvantages and a tradeoff between the performance and overhead need to be considered.
Proposal 2: A tradeoff between performance and overhead should be considered for the PSCCH and PSSCH structure of sTTI. 
2.3 The resource scheduled for Rel-15 UE
In Rel-14, the subband is used for V2X sidelink resource allocation and similar mechanisms could be reused for Rel-15 UE. However, since the subband in Rel-15 only occupies a slot or even less symbols due to the sTTI , the bits that could be carried in one sTTI’s subband are less than that of the legacy TTI. There are two options to solve this problem:
· Option1: Both the SA and data of Rel-15 UE occupy two times of frequency resources compared to that of Rel-14 UE. For example, Rel-14 UE occupies 2RBs for SA and 8RBs for data whereas Rel-15 UE occupies 4RBs for SA and 16RBs for data.
In this case, the Rel-15 UE always uses a wide band resource in frequency relative to Rel-14 UE, the resource conflict between the two type UEs may be serious.  
· Option2: Only sTTI based SA occupies two times of frequency resource compared to the legacy TTI based SA. Similarly, if the Rel-14 UE occupies 2RBs for SA and 8RBs for data, then SA of the Rel-15 UE would need 4RBs and data of the Rel-15 UE would need 6RBs as is shown in Figure 4.


Figure 4: Resource scheduled for Rel-15 UE for option2
In this case, when a Rel-15 UE occupies a resource in a subchannel, it will at most affect the Rel-14 UEs in the same subchannel. The resource conflict can be alleviated relative to option1, but the code rate for data would be relatively high.
Similarly, the two options have its advantages and disadvantages.
Proposal 3: Both of the two options should be considered in the evaluation and a tradeoff between performance and resource efficiency should be considered. 
2.4 The channel calculation for Rel-15 UE
The time interval between the sTTI is small enough inside the legacy TTI, to avoid the computation complexity, so it is reasonable for the legacy TTI channel coefficients to be reused for sTTI in system evaluation.
Proposal 4: Legacy TTI channel coefficients can be reused for sTTI in system evaluation.
3 Conclusions
In this contribution, we provide some discussions on remaining details of evaluation methodology in system evaluation and propose the following:
Proposal 1: Only slot based TTI is considered for Rel-15 UE in system evaluation.
Proposal 2: A tradeoff between performance and overhead should be considered for the PSCCH and PSSCH structure of sTTI. 
Proposal 3: Both of the two options should be considered in the evaluation and a tradeoff between performance and resource efficiency should be considered. 
Proposal 4: Legacy TTI channel coefficients can be reused for sTTI in system evaluation.
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