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Introduction
In RAN#75, a work item proposal [1] for 3GPP V2X Phase 2 was approved. The following objective was specified:
3. 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] 
a) A following decision for normative work is up to consensus at RAN.
In this contribution, we provide our views on this topic.    
Short TTI for V2V communication  
Short TTI was proposed to reduce latency for cellular communication at Uu interface. Similarly, short TTI employed at PC5 interface has the potential to reduce latency for V2V communication since the time unit for PSCCH/PSSCH can be reduced from 1 sub-frame (1 ms) to shorter length (e.g.1 slot, 3 or 2 OFDM symbols). 
At the same time, short TTI employed at PC5 interface can improve system level performance for V2V communication. V2V communication performance is impacted by half-duplex constraint and in-band emissions. With short TTI, more time units can be allocated for V2V communication in a resource pool of certain length. This will alleviate the above two constraints for performance. 
Observation 1: Short TTI employed at PC5 interface has the potential to provide benefits in terms of both latency and system level performance for V2V communication.   
 
As specified in Rel14 for V2V communication, the number of sidelink DMRS symbols per sub-frame for PSCCH/PSSCH is increased to 4 to combat large Doppler in high speed scenario, as illustrated in the left part of the following figure. The last OFDM symbol is used as a guard symbol. 
For slot level short TTI, the structure of the second slot in Rel14 PSCCH/PSSCH is a suitable choice where two DMRS symbols are evenly distributed in time domain and a guard symbol is at the end. 


Fig. 1 Structure of Rel14 PSCCH/PSSCH and proposed slot level short TTI for V2V

Proposal 1: Consider employing slot level short TTI at PC5 interface for V2V communication. 
Proposal 2: Consider adopting the structure of the second slot in Rel14 PSCCH/PSSCH for slot level short TTI at PC5 interface.       
[bookmark: _GoBack]With the above proposal, the overhead of guard time is increased (i.e. doubled for slot level short TTI). Hence effective methods such as fractional symbol based method discussed in [2] are worth studying to reduce guard time overhead for V2V communication. .
Proposal 3: Methods to effectively reduce guard time overhead are worth studying for V2V communication. 
For cellular communication at Uu interface, DMRS sharing was proposed to reduce DMRS overhead for short TTI PUSCH with 2 or 3 OFDM symbols. The same principle can’t apply to short TTI at PC5 interface. Considering DMRS and guard symbol overhead, it’s challenging to support short TTI with 2 or 3 OFDM symbols at PC5 interface for V2V communication.  
Conclusions
Based on the discussion above, we have the following observations and proposals:
Observation 1: Short TTI employed at PC5 interface has the potential to provide benefits in terms of both latency and system level performance for V2V communication.
Proposal 1: Consider employing slot level short TTI at PC5 interface for V2V communication. 
Proposal 2: Consider adopting the structure of the second slot in Rel14 PSCCH/PSSCH for slot level short TTI at PC5 interface.
Proposal 3: Methods to effectively reduce guard time overhead are worth studying for V2V communication. 
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