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Introduction
In WID [1] of this work item, the following feasibility and gain study is required:
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. 
a) A following decision for normative work is up to consensus at RAN.
In this contribution, feasibility and gain summary on sTTI in PC5 is provided according to analysis and evaluations results in this and previous RAN1 meetings.
Discussion
During RAN1 meetings #88bis-#90, evaluations have been done by a number of companies following the agreed evaluation assumptions and considerations, to study whether sTTI can provide additional performance gain over Rel-14 system while there is not impact to Rel-14 UEs when Rel-15 and Rel-14 UE co-exist in the same resource pools with and without using the same scheduling assignment format, which include:
Evaluation of sTTI performance is done by means of analysis, link level and system level simulation. Evaluation scenarios include:
· Same resource pool shared by Rel-14 and Rel-15 UEs
· Various percentages of penetration of Rel-15 UEs
· Same or different traffic model including transmission period, latency between Rel-14 and Rel-15 UEs
· Various Rel-15 UE TTI granularity including 1ms
· Resource pool using by Rel-14 UE only or Rel-15 UE only
Evaluations focus on:
· Impact on Rel-14 UEs
· Reliability improvement
· Latency improvement
To be feasible, non-ideal assumptions are considered in evaluations including 
· AGC impact - ADC quantization errors , clipping noise and RF saturation modeling
· Non-ideal channel estimation
· Time-varying interference and noise within one subframe while Rel-14 UEs do not expect interference variation in time within one subframe

From evaluations of this and previous meeting, there are the following observations:
· sTTI granularity starts from 0.5ms
· In low and median density scenarios, e.g. highway of 140km/h or 70km/h and 100ms as transmission period of Rel-14 and Rel-15 sTTI UEs
· With increase of Rel-15 sTTI UE penetration ratio, PRR performances from Rel-14 and Rel-15 transmission are both improved
· At the same traffic load, when Rel-15 sTTI UE penetration ratio is high enough, PRR performance from Rel-15 sTTI UE transmission is better than Rel-14 PRR perforamnce
· PRR performance from 100% Rel-15 sTTI UEs transmission is the best
· In high density or high traffic load scenario, e.g. 20ms as transmission period of Rel-15 sTTI UEs
· There is balance between interference from increased load and mitigation of interference because of sTTI resource occupying compared with the case of TTI
· PRR performance from Rel15 sTTI UE transmission is better than that of TTI case
· PRR performance from Rel-14 UE transmission is not impacted when sTTI UEs are sharing the same resource pool, considering realistic AGC/ADC modeling
· From implementation perspective, latency of Rel-15 sTTI UE transmission can be reduced without performance loss, e.g. latency can be reduced from100ms to 20ms without PRR performance loss when transmission period is 100ms.
Conclusion
From analysis and summary in session of discussion, there is proposal as following,
Proposal: To include above observations into LS sent to RAN for normative work decision
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