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1. Introduction
In RAN#75 meeting, the work item on 3GPP V2x phase 2 has been agreed [1]. The following study is included in the work item scope description:

[image: image1]
In this contribution, we discuss the potential issues on supporting sTTI for V2x PC5 operations, and give our opinion. 
2. Discussion
2.1. Motivation 

Short TTI is firstly introduced into LTE to improve the throughput of TCP connection by reducing TCP ACK feedback timing. Later, it is extended as an important technique to reduce UL/DL air interface latency. By reducing the TTI length from 1 subframe to as small as 2 symbols, the DL/UL one-way latency including UE processing time can be reduced from 4 ms to 1 ms. 
Advanced V2x services has been identified and the corresponding service requirement has been summarized in TR 22.886 [2]. Support of lower latency communications has been required by some use cases. The use cases that have consolidated requirements of latency less than 20 ms are summarized as in Table I. Except one use case in platooning, other use cases are all aiming for fully automated driving with additional requirements on high reliability (99.99% ~99.999%), or high data rate (e.g. 10~30Mbps). These requirements should be the design objective of V2x phase 3 study where NR URLLC/eMBB design can be considered to improve the overall performance of V2x. The use case in platooning which has 10ms end-to-end latency requirement but without reliability requirement are from potential requirement [PR.5.1-010] which belongs to the KPI set 2 of platooning [2]. The KPI set 2 of platooning is defined for high density platooning with 1 meter inter-vehicle distance, which is the enhancement of KPI set 1 for normal density platooning with inter-vehicle distance lager than 2 meters. V2x phase 2 study can focus on the requirement of KPI set 1 for normal platooning, and leave KPI set 2 for high density platooning in V2x phase 3 study. 
Therefore, we have the following observations:

Observation 1: The necessity of introducing enhancement aiming for end to end latency less than 20ms in V2x phase 2 study should be clarified.
Table I: Use cases require less than 20ms end-to-end latency [2]
	Communication scenario
	Payload (Bytes)
	Tx rate (Message/ Sec)
	Max end-to-end latency

(ms)
	Reliabi-lity (%)
	Data rate (Mbps)
	Commu-nication

 range (meters)

	Use case
	Description
	
	
	
	
	
	

	Platooning
	Among a group of UEs (or two UEs) supporting V2X application
	50-1200
	30
	10
	
	
	

	
	Between UEs supporting V2X application
Fully automated driving
	1200
	
	10
	99.99
	
	80

	Advanced driving
	Between UEs supporting V2X applications

Fully automated driving
	[2000]
	
	[10]
	[99.99]
	[10]
	

	
	Between UEs supporting V2X application

Fully automated driving
	
	
	[3]
	[99.999]
	[30]
	[500]

	
	Between UEs supporting V2X application
Fully automated driving
	[12000]
	
	[10]
	[99.99]
	
	

	Extended sensors
	Between UEs supporting V2X application

Fully automated driving
	
	
	10
	95
	Peak data rate [25]
	

	
	Between UEs supporting V2X application
Fully automated driving
	
	
	3
	99.999
	
	200

	
	
	
	
	10
	99.99
	
	500

	
	Between UEs supporting V2X application
Fully automated driving
	
	
	[10]
	99.99
	[700]
	[500]


2.2. Feasibility to support short TTI 
Shorter TTI lengths e.g. 2 symbols or 7 symbols, will be used for SL transmission and receiving if short TTI is supported for SL operation. As the statement in the WI description, it should be assumed that both V2V UEs supporting short TTI and Rel-14 V2V UEs not supporting short TTI can coexist in the same resource pool. However, in LTE UL/DL sTTI discussion, semi-static multiplexing between UEs with normal TTI and UEs with short TTI are assumed. Supporting dynamic multiplexing among vehicle UEs with normal TTI and short TTI in the same resource pool for SL would thus be rather challenging and may introduce great specification impact.
If vehicle UEs with different TTI lengths coexist in the same resource pool, at least they should be able to receive and decode the SA from each other; otherwise sensing based resource (re)selection and reservation cannot work. To enable Rel-14 V2V UE to receive Rel-15 V2V SA in the same resource pool, the Rel-14 SA physical layer signal design and resource reservation related fields in SA should be kept.
Observation 2: At least Rel-14 SA physical layer signal design and resource reservation fields in SA should be kept if transmissions of normal TTI and short TTI coexist in the same resource pool  
If SA physical layer signal design is reused, the SA occupies all symbols in normal TTI. In Rel-14 V2x SA and data pool configuration, each SA resource position and data sub-channel is 1-to-1 mapped. If a vehicle UE uses short TTI for its data transmission, it will only occupy a limited number of symbols. However, the empty symbols cannot be fully reused by other UEs considering SA collision. The system capacity may be degraded due to the inefficient usage of radio resource. Furthermore, if short TTI is used for data transmission, the signaling cost for AGC symbol, DMRS symbol, and guard symbol would be increased, which would in turn decrease the overall system spectrum efficiency.
Observation 3: The impact on spectrum efficiency and system capacity should be evaluated if transmissions of normal TTI and short TTI coexist in the same resource pool.
3. Conclusion

In this contribution, we discuss support of short TTI for V2x SL communications. Observations are summarized below:
Observation 1: The necessity of introducing enhancement aiming for end to end latency less than 20ms in V2x phase 2 study should be clarified.
Observation 2: At least Rel-14 SA physical layer signal design and resource reservation fields in SA should be kept if transmissions with normal TTI and short TTI coexist in the same resource pool  

Observation 3: The impact on spectrum efficiency and system capacity should be evaluated if transmissions of normal TTI and short TTI coexist in the same resource pool.
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A following decision for normative work is up to consensus at RAN.
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