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1. Introduction

Many of the open issues in TR 38.913 were resolved in V0.4.0 of the report [1] and even more have been resolved in the recent e-mail discussion [RAN#72-03]. Remaining open issues include reliability and evaluation methodology. This document contains text proposal for how to resolve these issues. Area traffic capacity and user experienced datarates are covered in a separate paper [2].
2. Reliability

In the reliability section, the packet size as well as the mapping of the requirements to deployment scenarios are open for both the general and eV2X requirements.  The latency requirements are open for the eV2X requirement. Also the evaluation methodology is not described. 
To resolve these issues, it is proposed to use a packet size of 32 bytes for the general reliability requirement and 300 bytes for the eV2X requirement. Latency requirements of 10ms are further proposed for the eV2X requirements. This is based on the characteristics of the use cases in SA1.
The general reliability requirement with its strict 1ms delay requirement is associated with local usage cases such as factory automations, and should be mapped to a related deployment scenario. Here the indoor hotspot is the best candidate. The eV2X requirements are associated with the urban grid and highway deployment scenarios. 

The evaluation methodology is proposed to be a combined system- and link-level evaluation. System-level simulation are used to derive 5th percentile wideband SINR values, for which link simulations are then run to verify that the reliability requirements are met. 
3. Evaluation Methodology

The e-mail discussion [RAN#72-03] contains a proposal to include a new section (7.20) with a table with evaluation methodologies for each KPI. The information provided in the table should be sufficient for the KPIs with simple evaluation methodologies. For KPIs with slightly more complex methodologies, e.g. combinations of system-level and link-level simulations, it makes sense to elaborate on the evaluation methodology in associated KPI section. Table 1 below reflects this approach. 

Table 1: Proposed table for section 7.20,
	Section
	KPI
	Evaluation methodology
	Relevant deployment scenario

	7.1
	Peak data rate
	Analytical evaluation
	N/A

	7.2
	Peak spectral efficiency
	Analytical evaluation
	N/A

	7.3
	Bandwidth
	Inspection
	N/A

	7.4
	Control plane latency
	Analytical evaluation
	N/A

	7.5
	Use plane latency
	Analytical evaluation
	N/A

	7.6
	Latency for infrequent small packets
	Analytical evaluation
	N/A

	7.7
	Mobility interruption time
	Analytical evaluation
	N/A

	7.8
	Inter-system mobility
	Inspection
	N/A

	7.9
	Reliability
	Link level evaluation with deployment scenario specific operating point
	Indoor Hotspot for general requirement, Highway, and Urban grid for connected car

	7.10
	Coverage and extreme coverage
	Link budget / link level analysis
	Extreme long distance coverage in low density areas

	7.11
	UE battery life
	Analytical evaluation 
	N/A

	7.12
	UE energy efficiency
	Inspection 
	N/A

	7.13
	Cell/TRP spectral efficiency
	A joint system level evaluation
	Indoor Hotspot, Dense Urban, Rural, Urban Macro, High speed

	7.14
	Area traffic capacity
	
	

	7.15
	User experienced data rate
	
	

	7.16
	5th percentile user spectrum efficiency
	
	

	7.17
	Connection density
	Analytical
	Urban coverage for massive connection (Urban environment), 500m ISD

	7.18
	Mobility
	Link level evaluation with deployment scenario specific operating point 
	[Rural] [High Speed]

	7.19
	Network energy efficiency
	Inspection and system level evaluation
	For inspection: NA

For system level evaluation: at least in 2 deployment scenarios: one coverage limited environment (ex: Rural) AND one capacity limited environment (ex: Dense Urban)


4. Proposal
It is proposed that the attached text is included in TR 38.913.
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7.9
Reliability
Reliability can be evaluated by the success probability of transmitting X bytes within a certain delay, 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.
A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



For eV2X, for communication availability and resilience and user plane latency of delivery of a packet of size 300 bytes, the requirements are as follows:

· Reliability = 1-10-5, and user plane latency = 10ms, for direct communication via sidelink and communication range of e.g., a few meters
· Reliability = 1-10-5, and user plane latency = 10ms, when the packet 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).


3GPP


