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1. [bookmark: _Ref273610094][bookmark: _GoBack] Introduction
A KPI definition and tentative values related to reliability for eV2X is captured in TR 38.913 [1], and via email discussion [RAN#71-03] Part 6, it has been suggested to further discuss it. 
This contribution proposes KPI definition for eV2X and related KPI values. 
2. Discussion
Different from general URLLC use cases, eV2X needs to handle high mobility, massive connection/density, and potentially different communication mechanisms (e.g., direct communication among vehicles, vehicle-to-vehicle communication via network relay, communication between vehicles and pedestrians, communication between vehicles and networks, etc). Furthermore, depending on the use case, the required KPI value can be quite different particularly in terms of latency and reliability requirements. 
To capture this end-to-end requirement to user plane latency, high level communication mechanism needs to be clarified as it will determine budget for “one-hop” latency. For example, if V2V is accomplished via direct communication, one-hop latency can be comparable to end-to-end latency, whereas if V2V is accomplished via network relay, one-hop latency should be much smaller than end-to-end latency to allow at least V2N (uplink), core network delay, and N2V (downlink). In this sense, our proposal is to capture different latency requirement depending on the communication mechanisms on V2V communication.  In recent SA1 progress [2], a few use cases for eV2X have been identified which would require different latency and reliability requirement as shown in Table 1. 
[bookmark: _Ref453060335]Table 1. Use case and relevant requirements
	Use case
	Representative communication mechanism
	Latency requirements
	Reliability requirements 
	Packet size
	Communication range

	Vehicle platooning
	Direct communication
	[10]msec E2E
	[TBD]
	[50-1200] bytes, 30 messages/second
	A few meter

	Information exchange within platoon
	Communication between vehicles and RSU, relay via vehicle
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	Sensor and state map sharing
	V2V (direct or relay via RSU/network)
	[10]msec E2E
	95%
	[TBD]
	[TBD]

	Remote driving
	V2N
	[5]msec E2E between V2X application server and V2X UE
	99.999% or higher
	[5] Mbps DL, [50] Mbps UL
	

	Automated cooperative driving for short distance grouping
	V2V
	Phase I: [25]msec E2E
Phase II: [10msec] E2E
	Phase I: [99%]
Phase II: over [99.99%] within [TBDm]
	Phase I: 300-400B

	Phase I: small distance [TBD]
Phase II: smaller distance [TBD]

	Collective perception of environment
	V2V
	[100msec] E2E
	Phase I: [99%] in[1000m]
Phase II:[99.999%] in [1000m]
	Phase I: [1600B]
Phase II:[50Mbps] in [1000m]
Peak of [1Gbps] in [50m]
	Phase 1:[1000m]
Phase II:[50m]



In terms of required reliability for eV2X, based on the above identified use cases (and potential other use cases), we propose 1-10-5 reliability within [10msec] end-to-end latency which can be captured differently for one-hop latency depending on communication mechanism as follows. 
Proposed KPI value for eV2X: 
Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [300 bytes] with user plane latency requirement (7.5) of [10] msec at a certain communication range (e.g., a few meters) when direct communication via sidelink is assumed and with user plane latency requirement (7.5) of [2] msec when message is relayed via BS.  Note that target communication range is dependent of deployment and operation scenario (e.g., the average inter-vehicle speed).
The target for communication availability and resilience for eV2X should be 1-10-5 within [10 msec] when direct communication via sidelink is assumed and  1-10-5 within [2 msec] when message is relayed via BS.
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Reliability can be evaluated by the success probability of transmitting X bytes NOTE1 within 1 ms, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).
The target for reliability should be 1-10-5 within 1ms.
NOTE1: Specific value for X is FFS
Table 7.9-1: Reliability in each deployment scenario for each usage scenario
	Reliability
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed
	Urban Grid
	Highway

	eMBB
	
	
	
	
	
	
	

	mMTC
	               
	
	
	
	
	
	

	URLLC
	
	
	
	
	
	
	

	eV2X
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[Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]
Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [X 300 bytes] with user plane latency requirement (7.5) of [TBD10] msec at a certain communication range (e.g., 500 a few meters) [, and a latency for  small packets (7.6) within [TBD] ms] when direct communication via sidelink is assumed and with user plane latency requirement (7.5) of [2] msec when message is relayed via BS.  
The target for communication availability and resilience for eV2X should be 1-10-5 within [10 msec] when direct communication via sidelink is assumed and  1-10-5 within [2 msec] when message is relayed via BS.
Note that target communication range and reliability requirement is dependent of deployment and operation scenario (e.g., the average inter-vehicle speed).
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