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Introduction
In RAN#72, usage scenario URLLC and its KPIs of latency and reliability were discussed again. The related conclusions are as follows [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.
Based on the requirements from 38.913 [1], this contribution further provides analysis on KPIs for URLLC and general evaluation configurations to facilitate further evaluation of this usage scenario.
Discussion
2.1	KPI and performance metrics for URLLC
In RAN1#85 meeting, besides KPI required by RAN, two additional performance metrics were proposed to reflect URLLC capacity and URLLC/eMBB multiplexing capacity. However, it is more important to design the system of 5G NR to meet the required KPI in this usage scenario: latency and reliability, which were not clarified very clear in the last RAN1 meeting and even the last RAN meeting, such as the matching size of packet, methodologies of evaluation.
As stated in 38.913, latency requirement of 0.5ms does not have an associated high reliability requirement. It is considered for DL/UL/SL, as long as user plane latency can be met in any case, e.g. by a special configuration of new designed frame structure, HARQ mechanism, the target is reached. It needs an analysis method for evaluation including latency metrics, which is suggested in the companion contribution [2].
One the other hand, the general URLLC reliability requirement also depends on the condition of user plane latency. Additionally, data rate which can be supported in URLLC scenario should also be considered, which can provide operator a clearer impression what services can be provided. The supported data rate can be reflected by the size of packet within a certain bandwidth and latency. Detailed parameters can be found in the following section. Link level simulatin is suggested as a starting point for evaluation of reliability, which is detailed in [2].
Proposal 1. Evaluation methodology of latency for URLLC is analysis and design target is 0.5ms.
Proposal 2. Evaluation methodology of reliability for URLLC is link level simulation (as starting point) and design target is 1-10-5 within 1ms.
2.2 	Detailed evaluation configuration
Following the conclusion from #85 RAN1 meeting [3]: aim for a single set of assumptions for evaluations of URLLC, the following Table 1. shows the suggested values of evaluation configuration for URLLC, which is mainly for link level simulation of reliability. 
It is noted that transmission bandwidth per packet is not provided because it can be calculated based on MCS level, coding rate, packet size and numerology. For example, when there are 2 symbols as one TTI, subcarrier spacing is 15KHz, QPSK and 1/3 coding rate, about 3MHz bandwidth is needed for simulation.
Table 1. Evaluation parameters for URLLC
	Attributes
	Values or assumptions

	Carrier frequency
	4GHz

	Modulation and coding rate
	QPSK, 16QAM
1/12, 1/6, 1/3

	Packet size/TBS
	20 bytes as mandatory (160kbps)
Other values may not be precluded but considering different KPI value

	Speed
	3km/h as mandatory
Other values may not be precluded but considering different KPI value

	Antenna configuration
	BS: up to 256 Tx/Rx antenna elements
UE: up to 8 Tx/Rx antenna elements

	SNR
	Option 1. SNR distribution within [-5, 10]
Option 2. SNR value = 50% value of Geometry CDF of one matched and existing eMBB deployment scenario, e.g. Urban Macro, Indoor

	Channel modeling
	EPA or CDL if applicable

	Numerology and frame structure
	Companies provide their schemes applied in the simulation

	Scheduling time
	0ms

	HARQ duration (ACK/NACK waiting time)
	Companies provide the values depending on their schemes

	Processing latency
	Option 1: linear scaling according to TTI length
Option 2: fixed BS/UE processing latency, e.g. 100us.

	Waiting time for data transmission
	Average value depending on frame structure design



Proposal 3. To take Table 1 evaluation parameter for URLLC into account in evaluation
2.3 	Potential PHY techniques to support URLLC
To evaluate performance metric under URLLC, there are several physical layer techniques which can be applied. From the perspective of latency, frame structure design for 5G can effectively reduce transmission latency and support of grant-free schemes can decrease scheduling time. With companies’ proposed frame structure design and any possible schemes to further reduce latency, reliability can be evaluated considering contributions at least from enhancement of channel coding, HARQ, MIMO and MA schemes. 
Proposal 4. To support URLLC, the following techniques can be further evaluated:
· Latency: Frame structure design, Grant-free, HARQ enhancement
· Reliability: Channel coding, HARQ, MIMO and MA
Conclusion 
In this contribution, further analysis of KPI for URLLC, suggestions on corresponding evaluation configuration, and potential physical techniques to support URLLC are provided. Proposals are as following:
Proposal 1. Evaluation methodology of latency for URLLC is analysis and design target is 0.5ms.
Proposal 2. Evaluation methodology of reliability for URLLC is link level simulation (as starting point) and design target is 1-10-5 within 1ms.
Proposal 3. To take Table 1 evaluation parameter for URLLC into account in evaluation
Proposal 4. To support URLLC, the following techniques can be further evaluated:
· Latency: Frame structure design, Grant-free, HARQ enhancement
· Reliability: Channel coding, HARQ, MIMO and MA
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