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Introduction
In RAN#72, usage scenario URLLC and its KPI of latency and reliability were discussed again. The related conclusions are as follow [1]:
For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.
NOTE1:	The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement.
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.
A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for X bytes (e.g., 20 bytes) with a user plane latency of 1ms.
The companion contribution [2] provides suggestions on evaluation configurations for URLLC and also proposes:
· Evaluation methodology of latency for URLLC is analysis and design target is 0.5ms.
· Evaluation methodology of reliability for URLLC is link level evaluation (as starting point) and design target is 1-10-5 within 1ms.
In this contribution, detailed evaluation methodologies for both Latency and Reliability are provided.
Discussion
2.1 	Detailed evaluation methodology for latency analysis
Based on definition of latency [1], analysis of latency for URLLC could be similar as U-plane latency analysis in [3][4] where the latency is defined as the minimum user plane latency with the system configurations optimized for latency. The detailed evaluation method is proposed as following:
Step 1: Based on the evaluation assumption of URLLC, the latency can be analyzed by items in Table 1. It is noted that different UL/DL configurations would be respectively evaluated depending on frame structure design. The latency would be evaluated for downlink, uplink and sidelink.
It is noted that since it is URLLC usage scenario, the probability of HARQ transmission would be reduced much compared with that in eMBB.
Table. 1. Latency analysis for URLCC
	Step 
	Description 
	Value 

	1.1
	Transmitter Processing Delay 
(eNB for DL; UE for UL and sidelink)
	

	1.2 
	Frame Alignment
	

	1.3 
	TTI duration
	

	1.4 
	Receiver Processing Delay 
	

	1.5
	HARQ Retransmission 
	

	
	Total one way delay [ms] 
	



Step 2: Compare the total DL/UL/sidelink one way delay obtained from above table with the corresponding latency requirement and also compare one way delay among different schemes proposed by companies.
2.2	Detailed evaluation methodology for link-level evaluation of reliability
The detailed evaluation method is proposed as following:
Step 1: 	Collect overall statistics for C/I values, and construct cumulative distribution function (CDF) over these values.
Option 1. To provide a SNR distribution in evaluation configuration
Option 2. To collect statistics according to a matched and existing eMBB deployment scenario, i.e. Urban Macro, Indoor
Step 2:	When option 1 is adopted in step 1, step 2 can be skipped. Otherwise, use the CDF to find the respective 50%-percentile C/I value when option 2 is adopted in step1. 
Step 3: 	Run new uplink/downlink/sidelink link-level simulations using the associated speed to obtain residual packet error rate and transmission time as a function of C/I. The link-level simulation shall use air interface configuration(s) provided by companies and take retransmission into account. 
The air interface configuration(s), e.g. the frame structure, numerology, HARQ enhancement and etc, are based on considerations of latency, which aims to fulfill the latency requirement. The transmission time (latency) includes the processing delay at transmitter and receiver, such as processing time for incoming data, time for decoding data, frame alignment time, packet transmission time and possible retransmission time. 
Transmission time (latency) = processing time for incoming data + time for decoding data + frame alignment time + packet transmission time + possible retransmission time
If the packet’s successful transfer is not completed within the maximum transfer time, which is equal to the latency requirement, the packet is counted dropped. In the simulation, as long as the running transmission time for a certain packet exceeds the required latency, the simulation for this packet will be stopped. The error packets to calculate residual packet error rate, consist of decoding error packet and dropped packet.
Step 4: 	Compare residual packet error rate obtained from Step 3 using the associated C/I value obtained from Step 1/2 for each channel model, with the corresponding reliability threshold.
Conclusion 
In this contribution, evaluation methodologies for latency analysis and link-level evaluation of reliability are detailed. It is proposed:
Proposal 1: To adopt the detailed steps in section 2.1 and 2.2 for latency analysis and link-level evaluation of reliability
For evaluation methodology for link-level evaluation of reliability:
Proposal 2: Transmission time (latency) = processing time for incoming data + time for decoding data + frame alignment time + packet transmission time + possible retransmission time
Proposal 3: If the packet’s successful transfer is not completed within the maximum transmission time, which is equal to the latency requirement, the packet is counted dropped.
Proposal 4: The error packets to calculate residual packet error rate, consist of decoding error packet and dropped packet.
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